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Space-General Corporation combines the experience and capabilities of Aerojet’s Spacecraft 
Division and Space Electronics Corporation into a new corporate entity which is 
dedicated to maximizing national progress in the exploration and utilization of the space 
environment. ■ Under the leadership of Dr. James Fletcher, President, and F. W. 
Lehan, Executive Vice President, Space-General Corporation will apply its capabilities 
to conceive and produce advanced ballistic missiles; launching vehicles; military, scien- 
tific and commercial space systems; space probes; and their component sub-systems. 

To further enhance its capability, Space-General Corporation is now expanding 
its staff of able scientists and engineers. Those capable of bringing high levels 
of skill and energy to this growing organization will be considered, without 
regard to race, creed, color or national origin. Contact mr. pierre brown 
at space-general corporation, 777 Flower Street, Glendale, California. 

SPACE-GENERAL CORPORATION 


A SUBSIDIARY OF AEROJET-GENERAL CORPORATION 



electronic ami electromechanical 
enqineers in a unique role 

The engineers and scientists of Aerospace Corporation are in the fore- 
front of a rapidly advancing state-of-the-art in sensing and information 
systems. Their unique role : a critical civilian link uniting government 
and the scientific-industrial team responsible for development of space 

nical leadership to every element of this team, they are engaged in a broad 
spectrum of activities, from formulation of new concepts to technical 
review and supervision of hardware development by industry. Specific 
areas of interest include inertial and radio guidance, 'automatic control, 
communications, instrumentation, space- and ground-based computing, 
telemetering, tracking, auxiliary power, infrared, television, optics, and 
photography. Now more men of superior ability are needed; highly 
motivated engineers and scientists with demonstrated achievement, 
maturity, and judgment, beyond the norm. Such men are urged to write 
Mr. George Herndon, Aerospace Corporation, Room 101, P. O. Box 
95081, Los Angeles 45, California. 


technology lor the United States Government. 

AEROSPACE CORPORATION 





Micrometer Precision for 


ALTITUDE MEASUREMENT 


the Bendix-Pacitic -■ 
RADAR ALTIMETER 


msti 


Division 






SOLID RIVET STRENGTH 
WITH BLIND RIVETS 

CHERRYLOCK RIVETS for Your 
Difficult Solid Rivet Applications 




The Bulbed Cherrylock* offers a blind rivet that installs and 
performs like a solid rivet. Bulbed Cherrylock Rivets will 
qualify where you are now using solid rivets, offering higher 
joint strength with greatly increased joint reliability under 
critical loading conditions — fatigue, shake and sonic vibration. 

Now Cherrylbck rivets give you a blind rivet that can be 
used in expensive forgings as well as for joining and attaching 
sheets and components. 

For technical data on Cherrylock Rivets, write Cherry 
Rivet Division, Townsend Company, Box 2157N, Santa Ana, 
California. 

CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Company 

ESTABLISHED 1816 • BEAVER FALLS, PA 
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Aug. 


sades, Calif. 

Aug. 3-6-North Central Slates' Airport 
Managers Conference, Mason City. Iowa 
— "’-9— Guidance and Navigation Cimfi.- 
, American Rocket Society, Stanford 
University, Palo Alto, Calif. ' 

•ug. 15-17— Cryogenic Engineering Confcr- 

i r_: j t y „{ Michigan, Ann Arbor. 

ational Hypersonic: Con- 
m Roekef Society. MIT, 


Aug. 16-18— Inter 
fcrencc, Atncrii 
Cambridge. Mass 
Airg. 19-24— Institute of the A 
cnccs/Naval Aviation Mccti 
ego. Calif. (Classified.) 

Aug. 22-25— Western Electron: 
Convention, Cow Palace, Sr 
Aug. 23-25— Fourth Biennial C 


e Sci- 


Northwestem Technological Institute, 
Evanston, III, 

Aug. 24-26-Sixth Annual National Re- 
union, 0X5 Club of America, Allis Hotel. 

Aug. 30-Scpt. 1-Third Annual Semiconduc- 
tor Conference, American Institute of 
Mining, Metallurgical and Petroleum En- 
gineers. Ambassador Hotel, Los Angeles. 

Sept. 4-10—1961 Flying Display and Exhibi- 
tion, Society of British Aircraft Construc- 
tors. Farnborongh. England 

Sept. 4-14— Eighth Anglo-American Aero- 
nautical Conference, Royal Aeronautical 
Society and Institute of the Aerospace 
Sciences. London, England. Wilbur 
Wright Memorial Lecture, Sept. 12. 

Sept. 6-8— National Symposium on Space 

Radio Engineers. University of New 
Mexico. Albuquerque, N. M. 

Sept. 10-12— National Convention, National 
Aeronautic Assn., Westbury, N. Y. 

Sept. 1 3-14— International Operations and 
Maintenance Symposium. Airwork Corp.. 

Sept. 14-15— Ninth Annual Joint Societies 
Engineering-Management Conference. In 
stitute of Radio Engineers. Hotel Roose- 
velt, New York. N. Y. 

Sept. 15-17— Annual Convention, National 
Assn, of State Aviation Officials. Miami 

Sept. 20-24— National Convention and Aero- 
space Panorama, Air Force Assn., Pliila- 
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Sept. 29-30— Society of Experimental Ti 
Pilots' Fifth Annual Symposium (inch) 
mg a forum on the Supersonic Transpo: 
and Awards Banquet. Beverly-Hilton H 
tel, Beverly Hills, Calif. 

Oct. 2-7-1 2th International Astronautir 
Congress, Washington, D. C. 

Oct. 9-15— American Rocket Soci 
Annual Meeting & Space Flight Repot 
to the Nation, Coliseum. New York. N. Y 
Oct. 14-22-Federation Aeronantique Inter 
rationale 1961 General Conference, Ho 
cl Quintandinha, Rio dc Janeiro, Brazil 
t. 23-24— Joint Meeting, Canadian Aero 
iaulic.il Institute/ Institute of the Aero 
;paee Sciences, Ottawa, Canada. 

Oct. 23-27— 17th Annnal Ccneral Meeting 


International Air Tran: 
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HOT GAS 

RADIATION RESISTANT 
ROTARY ACTUATOR 


A real breakthrough for tomorrow’s control system 
today. This actuator was designed for operation with 
hydrogen at a temperature of 600°F. in an intense 
radiation field. 

The unique all-metal sealing system provides ex- 
tremely low leakage and friction and is capable of 
operation at temperatures much greater than 600°F. 
Leakage as low as .4 S.C.F.M. of nitrogen at 700 PSI 
differential pressure and 75°F. has been observed. 


The Clemco Aero Products Hot Gas Rotary Actuator 
provides the advantages of a direct coupled rotary 
output with low leakage losses, and friction losses 
which are considerably less than obtainable with any 
known high temperature linear actuator with com- 
parable leakage. 

Clemco Aero Products Hot Gas Actuators can be 
designed for any angular travel up to 330° and in 
any desired capacity. 




THE NEW 


m CATALOG 


Now, hot off the press ... 270 
pages of proven products 
for progress. Designs to 
meet your specific 
application of the 
products listed 
will be 
supplied 
immediately 
upon 


EXC LUSIVE MANUFACTURERS OF 

7og -/gC *.nd A'ZVW -/ OK 

INTERNAL LOCKING 
HYDRAULIC ACTUATORS 



CLEMCO AERO PRODUCTS, INC. 

15225 South Main Street, Gardena, California 


A subsidiary oZ HATHAWAY INSTRUMENTS, INC. 



Look to Parsons for Performance in 

DISTANCE MEASURING EQUIPMENT 


parsons electronics has extensive experience in the design, development, manufacture, 
and installation of Miss-Distance Indicators and Distance Measuring Equipment— including 
active (parami) and passive (parpas) systems for missile evaluation and scoring. This 
experience, coupled with a continuing research program, will provide systems to meet widely 
diversified and rapidly changing requirements. Let Parsons help you with your distance 
measuring problems by providing total capability — single source responsibility. 


1 iPARSOjty 

electronics 


For technical information, write: 

THE RALPH M. PARSONS COMPANY 


ELECTRONICS DIVISION 



Navigation by sure eye and steady hand 


Ferdinand Magellan successfully steered 
his ships around the world with the aid of 

the steady hand of a sure-eyed seaman, 
readings were taken by sighting through 
the rings. Set for the month and day of 

the sun's declination to first determine 
latitude, then the hour and finally the 
meridional point of the ship’s position. 
Today, the "sure eye and steady hand" 


of Arma's inertial guidance system solves 
the intricate problems posed by navigat- 
ing in space . . . keeps space vehicles on 

changes from programmed speed and 
direction. And, despite its precise capa- 
bilities, the sensing gyro of the guidance 
system is small enough to be completely 
encompassed within Magellan's unique 


guidance system, airborne fire-control 
systems, weapons systems for all Navy 

search programs, provides industry and 
the defense establishment with products 
and systems of top reliability and value. 
ARMA, Garden City. New York, a division 
of American Bosch Arma Corporation . . . 


BOSCH ARMA CORPORAT/O/V 
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ADD FMC 
EXPERIENCE 
AT THE 
“THINK STAGE” 


How can FMC experience help you with defense projects? 
In many ways. For one, FMC has more than 20 years’ 
background in designing, engineering and manufacturing 
military equipment, from combat vehicles to missile GSE. 
Add to this our continuing program of creative research 
and practical engineering, exploring new areas in conven- 
tional and atomic age weapons. Applied to your project, 
this experience, plus our research and test data, could well 
save you important R&D time and money. Suggestion: 
the earlier you call in FMC, the more we can contribute 
to your planning. 


OF YOUR 
PROJECT 


FOOD MACHINERY AND CHEMICAL 
CORPORATION 

Ordnance Division 


GENERAL 

ELECTRIC 



GESAC 

New flight control system 
is fully self-adaptive, 
performance-proven in 
flight testing 


a completely new type of flight control system, called 
GESAC. (General Electric Self-Adaptive Control.) 

A knowledge of the detailed aerodynamic characteristics 
of a missile or aircraft is not required to apply GESAC to 
the vehicle. Thus, both flight testing and application en- 
gineering effort can be sharply reduced. 

No external air data sensors or computers are required 
for gain changing. 

GESAC has already been successfully flight-tested 
aboard the Convair F-106 under Navy Bureau of Weapons 
sponsorship. An evaluation of extremely rigorous re-entry 
profiles has been conducted on the North American/NASA 
X-15 Simulator under Air Force contract, with outstanding 
success. A flight evaluation on the McDonnell F4H-1 is 
currently in progress under Navy BuWeps contract. 
GESAC provides another example of Light Military Elec- 

GENERAL 

Light Military Electronics Department 


ELECTRIC 





TACTICAL Combat Surveillance 



The modern Army's new skills and advanced weaponry have created new 
requirements in combat surveillance— new needs for accurate, invulnerable, 
detection-free and above all high-speed intelligence gathering and 
transmission under fast-changing combat conditions. 

Target location, damage assessment and other surveillance missions 
demand the most advanced techniques in guidance, data links, and data 
processing if they are to give the field commander the intelligence he 
needs in time for him to put it to tactical purpose. 

Sperry is meeting difficult assignments of this nature in many defense areas 
now. No organization has more experience— in greater depth— in guidance, 
control and complete avionic systems for surveillance drones or manned 
aircraft. And with the breadth of its experience in associated technologies, 
Sperry is ready now to meet the toughest objectives in combat surveillance— 
tactical combat surveillance for today and the immediate future. 






HIGH CLAMP-UP 
MEETS MACH 2 
STRUCTURE NEEDS 

Faster the speed, more varied the mission . . . the 
more critical are the structural requirements. 
Such is the Navy's newest all-weather, nuclear 
weapons carrying aircraft... the carrier-based A3J 
Vigilante. 




Because of their excellent residual preload char- 
acteristics. Hi-Loks were selected for use through- 
out the A3J primary structure. The unique Hi-Lok 
torque-off feature produces a high, uniform clamp- 
up of high tensile sheet materials in all grip condi- 
tions. The installation method is smooth and quiet. 


above In strength and temperature areas, the A3J 
uses stainless steel Ni-Lok pins (125.000 psi shear or 
220,000 psi tensilel with shanks made to .0005 tolerance; 

800 F. Other primary structure uses alloy steel Hi-Lok 
pins 195,000 psi shear or 160,000-180,000 psi tensilel 
with shanks made to .001 min. as well as head heights to 



li-sL 


Inexpensive, lightweight. Hi-Lok tooling reduce 
worker fatigue and avoids the need for I 
squeezers or bulky pull-type equipment and their 
limitations in close quarters. In open areas 
Loks can be installed at speeds up to 45 per 
minute. 

Write or contact us for Hi-Lok technical and 
specification data. 
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ride fora B-52 . . .Sick!!!, hydrostatic 
drives assist positive traction on icy airstrips 
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European Space Program Speedup Asked 22 

► Space scientists of 12 Western European nations ask for compre- 
hensive space plans within a few months. 

Smatners to Ask New Foreign Air Policy 34 

► President Kennedy to ibe urged to take new approach involving 
CAB review of oil foreign carrier permits. 

Turbofan Engines Extend Range of DC-8 50 

► Douglas DC-8, fitted with Pratt & Whitney JT3D-1 engines, flown 
on 16,890-stat.-mi. run to show long-range capabilities. 

SPACE TECHNOLOGY AIR TRANSPORT 
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Why the flgena Bgives America more orbits forthe money 

The Agena B's powerful rocket engine can be started and 
stopped at will by radio signals from earth. This new capability 
means 1 ) much greater certainty of reaching the desired orbit; 
2) a heavier payload or a higher orbit from a given first-stage 
booster; 3) converting original orbits to around-the-equator 
orbits which hold great promise for communication and navi- 
gation satellites; 4) maintaining a satellite’s precise position on 
orbit for long periods. Lockheed-built Agena Bs are now being 
used in the Discoverer, Midas, and Hawkcye programs of the 
U. S. Air Force, the Advent program of the U. S. Army, and 
the Ranger, OGO, OAO, and Nimbus programs of the National 

General Electric, Bell Aerospace, Philco. 



MISSILES & SPACE DIVISION, SUNNYVALE, CALIFORNIA 


EDITORIAL 


A Major Mistake 


The United States made a major policy mistake in 
abandoning high priority for advanced manned aircraft 
development and accepting at face value Nikita Khrush- 
chev's statement that the Russians are pursuing the same 
policy to concentrate on ballistic missiles. This has 
become evident during the rehearsals for the 1961 
Ttishino air show scheduled to be flown yesterday over 
Moscow. In the month-long rehearsals for this show, 
Western observers perched on the railroad embankment 
that borders the grassy Tushino field were able to iden- 
tify three new supersonic bombers, two new Mach 2-plus 
fighters, a new jet seaplane, a flying crane helicopter and 
a convertiplane the size of a DC-4 transport. 

They also were able to note that the Red Air Force 
has equipped all of its latest operational fighters, such 
as the all-weather versions of the supersonic Farmer and 
Mach 2 Fishbed, with airborne radar and infrared guided 
missiles and has modernized its big bomber fleet of 
Bears, Bisons and Badgers with air-to-ground missiles 
with ranges up to 300 mi., supersonic speeds and radar 
guidance. 

Largest of the three new supersonic bombers is 
Bounder (AW Dec. 1, 1958, p. 27; July 3,p. 27), an ex- 
tremely large aircraft of B-36 size. In its present con- 
figuration, Bounder has high subsonic cruise capability 
with supersonic dash performance in the target area. 
It is built to take advanced powerplants, such as nuclear 
heat sources, for its huge turbojet engines. The Bounder 
in its conventionally-powered versions is an intercon- 
tinental bomber posing a grave threat to the North 
American air defense system. In its nuclear-powered 
versions, it would be a multi-threat missile launcher, 
early warning center and ECM station. 

Next down the scale comes a beautiful new design 
that mounts two large turbojets on each side of the 
vertical tail fin and utilizes an extremely thin delta wing. 
This Mach 2 bomber is larger than the Convair B-58 
and also is in the heavy class with intercontinental range 
from refueling. 

The third supersonic bomber, Blinder, is in the me- 
dium class and appears to be a highly advanced develop- 
ment of Yakovlev's earlier Backfin (AW Jan. 20, 1958, 
p. 38). It has shoulder-mounted twin jets with a sharply 
swept wing and looks as though it could nudge Mach 2 
in top speed. 

Whether there were further surprises in store for ob- 
servers of the Tushino show was not yet apparent at this 
writing. But the appearance of these three supersonic 
bombers makes clear the folly of abandoning the F-108 
fighter project, aimed at developing a long-range Mach 3 
interceptor as part of the B-70 program, and of allowing 
the air defenses of North America to slide into obsoles- 
cence on the grounds that the Soviet manned bomber 
threat would never grow beyond the subsonic Bears and 

The Bear and Bison fleet is now a new and more 
powerful threat as a second wave follow-up behind the 
supersonic bombers, hurling their megaton missile loads 
onto targets from beyond the range of the Nike Her- 
cules missile and against a thinly manned airborne de- 


fense of F-106 and F-101 fighters over-saturated by the 
first supersonic waves of attackers. 

Even the elaborate DEW, mid-Canada and Pinetrce 
lines and the SAGE system have not been modernized 
to handle supersonic bomber attacks. Plans to do so 
were scrapped several years ago by the same defense offi- 
cials who killed the F-108 development, cut down the 
K-106 Mach 2 interceptor program and slashed the 
Bomarc B missile force. 

The two new Mach 2-plus, long-range interceptors 
displayed during the Tushino rehearsals, plus the mod- 
ernization of Fishbed, Fitter, Faceplate and Farmer 
fighters with infrared and radar-guided air-to-air missiles, 
indicate a vastly increased air defense capability against 
Strategic Air Command subsonic B-52 bombers and 
highlights the pitifully small number of supersonic 
B-58s now programed for the SAC fleet. It also shows 
that the slowdown of the B-70 development program 
was the sheerest stupidity. 

These new developments also indicate that the So- 
viets are not relying entirely on ground-to-air missiles 
for their air defense. These missiles represent only the 
inner defense core. The long-range interceptors 
equipped with airborne radar, guided missiles and Mach 
2-plus speed to hunt their quarry are the tougher outer 
layers on winch the Soviets count for the significant 
attrition of attacking bombers. 

Both the family of supersonic bombers and this third 
generation of supersonic fighters indicate that the Soviet 
experience with ICBM reliability must be paralleling 
our own and that, despite Mr. Khrushchev's rocket 
rattling, the}' arc still depending on the manned 
bomber as their first line of long-range offense. It also 
indicates the}- do not rate the effectiveness of our ICBM 
attack capability very high and arc more worried about 
the delivery capability of the SAC bomber fleet. 

The initial folly of curtailing advanced manned air- 
craft development occurred in the Eisenhower Admin- 
istration in the face of official US A I- warnings that this 
policy was foolhardy. But it has been enthusiastically 
endorsed by the Kennedy Administration in general 
and in particular by Robert McNamara, his Secretary of 
Defense. 

Only in Congress, where the sage counsel of Repre- 
sentatives Carl Vinson and George Mahon and Senators 
Russell. Symington and Jackson prevailed, did the case 
for the continued development of manned bombers get a 
fair hearing. And we doubt whether these gentlemen 
of Congress, in the midst of passing on the Fiscal 1962 
defense appropriation and authorization bills, were given 
much information on the ominous new birds that 
darkened Moscow skies in June. 

We recommend that Congress and the American 
people demand the truth about the new Soviet airborne 
threat and that they earnestly inquire into why we made 
the incredible mistake of virtually abandoning advanced 
manned aircraft development to put all of our eggs in 
the ICBM basket long before this weapon reached oper- 
ational reliability and technical maturity— and what our 
leaders propose to do about it now. —Robert Hotz 






TI’s ELECTRO-OPTICAL SYSTEMS CAPABILITY 



MINUTEMAN 





Precision optics, electronics and mechanics 
are being combined at Texas Instruments 
into new high-accuracy alignment, calibra- 
tion and tracking systems for advanced 
programs such as Minuteman, Polaris and 
Nike-Zeus. This capability began in 1956 
when TI integrated complete optical facil- 
ities and the skills of veteran craftsmen 
with the company’s total corporate capa- 
bility which includes development of com- 
plex military electronic and mechanical 
apparatus plus basic and applied research 
and manufacture of ultra-pure optical 
materials and detectors. This unique tech- 
nology has now been extended into the 
fields of navigation, stabilization, detec- 
tion, tracking, communications and energy 
conversion. For information on your spe- 
cific electro-optical requirements, contact 
MARKETING DEPARTMENT. 



Texas Instruments 

INCORPORATED 
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WHOS WHERE 

In the Front Office 

fggg^s 

INDUSTRY OBSERVER 

►Arpat darts, the interceptors that would be fired from the Arpat carrier 
vehicle to meet re-entering ICBM warheads (AW July 3, p. 29). arc to be 
spheroidal or ellipsoidal in shape and may weigh less than 50 lb. They also 

v: 
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stations and navigation facilities. 

►Scout 6 launch vehicle is currently scheduled to carry an S-S6 payload 
identical to the S-55 micrometeoroid hazard satellite which failed to go into 
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lam for n£rkciing: Jerome BclsW for' LI- 
^Re^jef H?B. C Davfc^comptroller. Scrvonics. 

a small search-retrieval aircraft to he carried by a C-130 class aircraft in a 

test facility at Marshall Space blight Center for the Rockctdvnc J-2 200.- 
OOO-lb.-thrust liquid hydrogen liquid oxygen rocket engine. Bechtel Corp. 
has a S32.000 design study contract to establish criteria for modification of 

► General Electric is trying to raise time between overhaul for the Convair 
B-58-s J79-GE-5A turbojets to 1,000 hr. Current TBO for the General 

Inc.. Alexandria. Va.. succeeding Martin 
Fred M. Spiihler, assistant to the vice 

models is 500 hr. 

,; ss::r r : 

Honors and Elections 

II. M. Homer, chairman of United Air- 

msmm 
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► West German research firm is working under Air Force contract on 
development of a lightweight paint for aircraft that would absorb radar 
signals, distorting or blocking their return to the receiver antenna. 

►Air Force has at least two advanced anti-ICBM research support projects 
under way-614A and 649D. 

link the semi-hardened Titan II bases arc due at Air Force Ballistic Systems 

via » SffnX sec 

munications, Collins Radio. Hughes Aircraft and a team of General Dynam- 
ics Electronics and Motorola. 

► Aerospace Corp. is querying major solid propellant manufacturers on cur- 

► Douglas is proposing a second stage called Diana-A, using liquid hydrogen 

and the Air Force.' First stage would' be a Thor 1RBM with three Thiokol 
50,000-lb.-tlmist solid fuel rockets clustered around its base. 

► NASA is testing three blood pressure measurement devices for possible 
use in future Mercury capsule flights. Blood pressure was an important 
factor not measured during Cdr. Alan Shepard's MR-3 flight, but the agency 
hopes that a reliable sensor can be developed in time for the first manned 
orbital flight. Data probably will be recorded and stored in the capsule 
rather than being telemetered in flight. 
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ON ORDER 
from LIBRASCOPE 



for AIR TRAFFIC CONTROL 

Today, at a peak traffic hour, approximately 200 aircraft flew over the New York area. Each year this 
number will increase. Yet, the Federal Aviation Agency will continue to assure safe and efficient control of 
air traffic. One reason ... a data processor developed for the FAA by Librascope to quickly and accurately 
handle the routine clerical tasks now occupying most of the controller’s time. The first 18-unit data 
processor will be installed at Boston in 1962. A note to Librascope outlining your control problems will 
bring a prompt answer from the country’s most versatile manufacturer of computer control systems. 
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NASA-Defense Study 


Political Tug-of-War 


Ilyushins for Cubana 


Canaveral Calamity 


Washington Roundup 


Studies of the total national effort needed to provide facilities and support for the 
lunar landing program have been launched under an agreement between National 
Aeronautics and Space Administrator James Webb and Defense Secretary Robert 
S. McNamara. NASA now leans heavily on the military services for launching and 
tracking facilities, life sciences, and air and sea support and rescue forces. The agency 
will require even more help for the lunar effort. 

Air Force studies begun by Maj. Gen. Leighton I. Davis, commander of the Air 
Force Missile Test Center, shortly after President Kennedy announced the lunar 
program have recommended great expansion of facilities there, including off-shore 
launching platforms to minimize noise and damage problems. One officer noted that 
this ambitious plan amounts to "moving the Florida peninsula three miles west from 
Cape Canaveral.” 

After the agreement was reached, Defense ordered studies made from a depart- 
ment-wide point of view, to include all sendees and their logistics systems. NASA 
studies are emphasizing impact on the national economy. 

Rep. Emilio Q. Daddario, who has consistently favored use by NASA of existing 
military life sciences resources rather than expansion of NASA's own life sciences 
program, said last week the agency is using the lunar program as a cloak to ask for a 
560-million manned space flight laboratory and increases of 100 people and 512.6 mil- 
lion for life sciences research. He urged that the military’s capabilities not be wasted. 

Both the manned flight laboratory' and NASA’s Space Task Group, which is 
managing Mercury and probably will direct Apollo spacecraft development, are the 
victims of a political tug-of-war. Rep. Albert Thomas, chairman of the appropriations 
subcommittee that passes on NASA's budget requests, has made no secret of his desire 
to have both located in his Texas district. Meanwhile, Rep. Thomas N. Downing 
is seeking 40.000 signatures from his Virginia constituents protesting transfer of STG 
from Langley Field. Despite Rep. Thomas’ power, there are indications that he has lost 
the battle. But all NASA Administrator Webb will say is that no final plan has been 
approved. 

Congress is growing increasingly reluctant to confer the kind of long-range authority 
for executive agencies that research efforts such as the 10-year space program require. 
Although the lawmakers recognize that complex technological projects cannot be suc- 
cessfully run on a year-to-year basis, they fear loss of congressional control over 
government. 

This dilemma, now worrying many liberals as well as the conservatives who have 
long fought what they call “backdoor spending,” forms the backdrop for public hear- 
ings on long-range federal programs which the Senate Government Operations sub- 
committee under Chairman Hubert Humphrey will hold July 18-19. Witnesses will 
include Defense Department Comptroller Charles J. Hitch and Dr. Harold Brown, 
director of defense research and engineering. 


y becom. 


negotiating to buy replacements for Douglas DC-3s-probablv Ilyushin 11-12 or 11-14 
twin-piston engine transports. Cubana also is considering a‘ Bristol Britannia cargo 
conversion that conic! haul freight between Havana and Prague or Moscow on a one- 
stop basis. Hard pressed for working capital, the airline is trying to sell three 800- 
serics Vickers Viscounts to finance the purchases. 

Russian delegation is expected to arrive in Washington this week to begin negotia- 
tions on a U.S.-USSR bilateral air agreement involving New York-Moscow service, 
including the controversial Soviet request for a route segment to Havana (AW Mar. 
6. p. 41). 


If the political situation dictates. Soviet Russia and Communist East Germany 
have a tool ready with which to try to halt U. S. air traffic into West Berlin. A law to 
take effect on Aug. 1 will require all aircraft with radios to receive special permission 
from East German authorities to cross their territory. This traffic now is handled by 

Russia has renewed its protests over flights of the Lockheed U-2. Two Soviet officers, 
writing in the military journal Red Star, say the use of Alaska-based U-2s to check 
reconnaissance satellite equipment proves that “certain quarters in the U.S. cannot 
abandon the disgusting habit of looking through their neighbor's keyhole.” 

At the Atlantic Missile Range, where no one has been killed or seriously injured 
by the launching of a rocket in 11 vr. of operations, a 1.5 in. diameter. 10 in. long 
skyrocket followed an errant trajectory on July 4 and broke a window in the officers’ 
club. Seven persons were injured, two seriously enough to require hospitalization 

—Washington Staff 
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European Space Program Speedup Asked 


Space scientists of 12 Western European nations ask 
for comprehensive space plans within a few months. 

By Herbert J. Coleman 


London— European space scientists, determined to emerge from the shadow 
of the world’s two great space powers, are bending their efforts to the devel- 
opment of a comprehensive program before the year's end. 

Over-all feeling at the European Symposium on Space Technology here 
was that the 12 Western European nations must formulate cohesive space 
plans within a few months, or be content with minor projects of little broad 
scientific value. 


Indicative of the European feelings 
toward establishment of programs sep- 
arate from those of the U. S. and Russia 
was the unofficial backing of the de Hav- 
illand Blue Streak booster as a first-stage 
launcher, rather than using such U. S. 
missiles as the Convair Atlas or Chance- 
Vought Scout. 

But although more than 200 scien- 
tists were registered for the symposium, 
there was not a single active participant 
representing a European political arm. 


with the exception of a British member 
of Parliament, David Price (AW Julv 3. 
p. 31). 

In general, delegates agreed with a 
statement by A. V. Cleaver, chief engi- 
neer, rocket propulsion, Rolls-Royce, 
who declared: "The present time is criti- 
cal. Unless we do get a program under 
way within months, we may never have 


Two- Stage Apollo Launc h Vehicle Proposed 

Two-stage launch vehicle consisting of Rocketdyne F-l and J-2 engine clusters is 
being proposed by Martin Co. to boost the Apollo spacecraft on its lunar landing 

George S. Trimble, Jr., vice president for advanced programs, said that although 
Martin has concentrated on the Apollo spacecraft, the company proposes a booster 
stage of four F-l engines surrounded by eight J-2s, which would provide a liftoff 
thrust of 7.6 million lb. Second stage would be eight J-2s, with a series of 300-lb. 
thrust verniers. Verniers could provide two inid-coursc thrust corrections of 10 sec. 

All 12 booster engines would be ignited at launch, and the I-2s would be "con- 
trollable." Objective of this vehicle configuration would be to keep the number 

Martin's Apollo spacecraft, semi-ballistic in configuration, would have a re-entry 
range of 10,000 mi., sufficient to return to Edwards AFB, Calif., from most re-entry 

Martin Co. was one of three which conducted funded Apollo feasibility studies 
for the National Aeronautics and Space Administration, which NASA is using to 
prepare specifications for the Apollo vehicle system. Bidders conference will be 
held July 18-20. and the agency is expected to request proposals in September. 

Teams headed by Convair-Astronautics and General Electric also made feasibility- 
studies on the project. 

Highlights of the Martin Apollo spacecraft proposal included: 

• Escape weight would total about 140,000 lb., and the system w-ould weigh 70,000 
lb. when the lunar landing retrorocket was fired. Moon-launch weight would be 
25,000 lb., rc-cntrv package would weigh 7.000 lb., and the earth-landing vehicle 
would weigh 5,900 lb. 

• Lunar landing would be initiated from a 50-mi. orbit by re-starting second-stage 
J-2s and using them as rctrorockets. Single Pratt & Whitney LR-115 engine would be 
used for lunar launch. 

• Earth launch trajectories have been computed to a tolerance of plus or minus one 
hour on any given day. using a polar escape route with components and heat shield- 
ing providing radiation protection. System is being designed for 100 REM radia- 
tion protection, and maximum expected in a solar flare is 67 REM. 

• Guidance problem is one of the most severe, with current planning directed 
toward a self-contained inertial system. 

Trimble feels the manned lunar landing mission can be accomplished in 1966 if all 
systems are developed concurrently. 


"the root of all the troublesome delays 
and soul-searching is money, money. 

Both men, of course, are deeply in- 
volved in development of Blue Streak, 
and they were asked both on and off the 
floor if Europe would not be in danger 
of duplicating U. S. space efforts— and 
vehicles-in the attempt to start a new 
program. As one delegate put it to 
Cleaver: “Won't Europe end up with a 
12-stage booster through this space 
club?" 

Cleaver replied that only through co- 
ordinated programs, using European sci- 
entists and ideas, could the program 
pay dividends for the 12-nation con- 
sortium "and these can be enormous.” 
Pardoc added: "Using a European 
launcher is our means of getting our 
feet wet, providing laboratory facilities 
in space for our own use.” 

Germany now has agreed to support 
Blue Streak (see box p. 23), Britain and 
France have agreed to use the rocket as 
a first stage with the French Veronique 
as the second and a third stage still 
under consideration. British Space De- 
velopment Co., headed by Sir Robert 
Renwick, has proposed to the West 
Cerman government that public money 
be used to develop a communications 
satellite, but an answer has not yet 
been received. 

U. S. government stayed well in the 
background during the London sessions. 
Lone representative was A. W. Frutkin. 
NASA's director, office of international 
programs, who promised cooperation in 
future programs similar to that now 
undertaken by his office. At one point, 
in a discussion of duplication of ve- 
hicles, Frutkin said the U. S. had and 
would remain silent "so as not to 
prejudice this matter." 

Although Frutkin didn't say so, this 
may have been a direct result of a state- 
ment by Secretary of State Dean Rusk at 
a NATO meeting May 8 in Oslo, when 
he was reported to have privately of- 
fered Atlas, Thor or Scout as European 
space launchers. The report, never con- 
firmed or denied, caused considerable 
rancor in Britain, which is deeply in- 
volved in Blue Streak, and in European 
countries protective of their national 
standings. 

On the other hand, although it is sel- 
dom mentioned here, the U. S. lias con- 
siderable technical and financial inter- 
est in Blue Streak. Both Rolls-Royce 
and de Havilland have complicated li- 
cense agreements on the booster with 
Convair and Rocketdyne. 

Question of sovereignty was ever-pres- 
ent, in view of the vast sums and im- 
pressive achievements by the U.S. and 
Russia. Said Cleaver: "if we in Western 
Europe have no program, the result is 
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Germans to Join Space Project 

Bonn— West German Parliament, in a major step toward making tlic envisioned 
common European space program a reality, voted last week to join the project, accept 
its shore of the financial burden and. more importantly, support rise of a three-stage 
booster system based upon Britain's de Havilland Blue Streak as the first stage. 

Blue Streak with an advanced version of the French Veronique research rocket as 
the second stage has been pushed firmly by Great Britain and France on both 
technical and political levels since early this year (AW Jan. 23, p. 34), with the 
Germans regarded as a possible major holdout. In some West German circles, at 
least, officials have supported adoption of an already-proven U. S. system, including 
versions of the Douglas Thor and the low-cost Chance Vought Scout. 

Third stage of the European booster system, while still under discussion, probably 
will be a version of Britain’s Black Knight. Production of the booster units and their 
components may be shared by member nations with manufacturing capabilities equal 
to the task. 

Latest bid for adoption of a European space program centered around the Blue 
Strcak-Vcronique-Black Knight booster combination was made by the director of the 
United Kingdom Atomic Energy Authority’s Research and Development Division 
at the European Symposium on Space Technology in London (AW July 3, p. 30). 

In approving the plan, the West German Parliament also agreed to the proposed 
common financing plan for the European program in which Germany would shoulder 
approximately 18% of the cost. Great Britain, with 33%. would carry the greatest 
burden followed by France at 20%. The remainder would be shared by other 
European nations joining in the program. As outlined at the London symposium, 
total cost of such a program over a 10-year period would be about S140 million a year. 


that 300 million people will he deprived 
of the future gains of space technology, 
thus retarding the entire field because 
our contributions would never be used 
. . . the consequences would be disas- 

"It is not good enough to hitch a 
ride on U. S. or USSR research ve- 
hicles. There can be no scientific con- 
tinuity if we rely on other powers: we 
must have a high degree of independ- 

Warning against too much depend- 
ence on other powers. Cleaver used the 
Douglas Skvbolt as an example. "We 
must face the facts of life." he said. 
"The United Kingdom has chosen Sky- 
bolt as a weapon, entirely dependent on 
the U. S. for its supply. ... if the U. S. 
docs not proceed with Skvbolt, the 
United Kingdom is out. Independence 
with another large social unit means 
your policies arc contingent on agree- 
ments with that country, agreements 
which can be broken or are not water- 
tight.” 

Another loss to Western Europe, 
Cleaver contended, would be immigra- 
tion of scientists to the U. S. in search 
of active research atmospheres. How- 
ever, frutkin interjected that when 
Blue Streak was dropped as a weapon, 
the U. S. declined overtures from a 
number of British scientists to relocate 
to the States on the grounds that such 
immigrations would drain the British 
talent pool. 

Frutkin later told the delegates: 
"Some of us have taken a step or two: 
others have yet to do so. . . . With 
some judicious pulling and pushing, the 
forward progress of all may be facili- 
tated." 

NASA, Frutkin said, will maintain 


Space Scientists 

London— Today’s space scientist must 
consider himself fortunate if he can allo- 
cate 10% of his time to pure research, 
according to Dr. Theodore von Kartnan, 
U. S. scientist who was opening chairman 
at the European Space Symposium here. 

He illustrated his point this way: “If 
Isaac Newton were alive today, and the 
apple dropped on his nose, he first would 
conclude there was a force of gravitation 
worth some studv. 

"But then he would have to immedi- 
ately report to his chairman of research 
and development who might say 'New- 
ton. yon are showiug no imagination: 
this can apply to all fruits and we must 
consult with the British Fruit Growers 

After long deliberation. New ton would 
get a research contract but only 10% of 
his time would have been devoted to the 
mathematics of the problem, and von 
Karman said: "This is the 10% we now 


a broad program of cooperation in space 
with the Western nations. 

Pardoc. a scientist who has become a 
major British space spokesman, said 
European governments "must now 
surely realize that space will pay divi- 
dends— not intangible military dividends 
measured only in terms of human lives 
and national frontiers— but real, prac- 
tical dividends." In initial programs. 
Pardoe leans toward weather and com- 
munications satellites as being of prac- 
tical commercial use. Navigation satel- 
lites arc another aspect European 
nations should explore, but predomi- 
nantly, lie continued, Europe must be 
highly selective in its future programs. 

Asked from the floor why Europe 
could not arrange to have the U.S. 
launch a weather satellite on orbits best 
suited for the 1 2-nation consortium. 
Pardoe said: "Would the Americans 
provide ground stations, or relays, or 
analyzing means? We must look at this 

French point of view was aired by 
F. Vinsonncau. of SEREB (Societc 
d’Etude ct de Realisation d’Engins 
Balistiqucs) who said French support 
Blue Streak as the basis of a heavy 
launcher, not "pretending that this is 
the only solution technically or econ- 
omically possible. . . . 

"What we did say. and repeat with 
conviction, was that once we believed 
that the only solution in the field was 
a United Europe, the experiences and 
methods gained by the United Kingdom 
formed a large part of our common 
fund of knowledge and it would be our 
duty to support them and to prevent 
their dispersal.” 

Duplication of efforts with the U. S., 


in Vinsonncau's view, "would be 
stupid," and Western nations should 
collaborate. First material proof of 
this, he said, would be in establishment 
of a large European laboratory devoted 
to space technology. 

David Price, an economist besides 
being a member of the British Parlia- 
ment, contended that the major domes- 
tic political issue of space research 
is in its eventual economic benefits. 
Because it is impossible at present to 
put a precise figure on, for instance, 
financial returns from a communica- 
tions satellite, "space research is un- 
likely at present to appeal to the 
Finance Ministers of our countries,” 

Price said he believed space benefits 
to be overwhelming "in the long run." 
but warned that 'unfortunately. Min- 
isters of Finance are not very interested 
'in the long run.' if in the meantime 
we go bankrupt.” This, he said, is the 
crux of the dilemma facing today’s 
scientists. 

A project somewhat less ambitious, 
but of immediate importance to space 
research was proposed by Ilcnrich Faust, 
of Dcutscher Wetterdicnst (weather 
office) of West Germany. Faust called 
for establishment of a European 
meteorological rocket network for re- 
search coordinated with that at White 
Sands, Tonopah, Nev„ Ft. Greeley and 
Ft. Churchill. Pt. Mugu, Wallops Is- 
land. Cape Canaveral and Eglin AFB. 

Initial studies in Europe would probe 
wandering high and low pressure areas 
in the upper stratosphere and patterns 
of wanning discovered in the lower 
stratosphere with high-altitude bal- 


AVIATION WEEK, July 10, 1961 


NASA Review Supports Atlas 
Despite Space Launch Failures 


Washington— Formal review by the 
National Aeronautics and Space Ad- 
ministration indicates that despite its 
failures, there is nothing basically 
wrong with the Atlas as a space launch 
vehicle. 

The Atlas, the key to successful 
manned orbital flight in Project Mer- 
cury, has been under a cloud because 
of failures in the space program (AW 
Jan. 23, p. S8). In 12 space missions 
using Atlas boosters, four have been 
successful, one partially successful, and 
seven have failed. Upper stages and 
components, rather than the Atlas sys- 
tem, account for most of the failures 
where the cause has been determined. 

As a result of these failures, an all- 
NASA panel recently made a technical 
survey of the Atlas in the areas of struc- 
tures, loads, materials and dynamics 
and concluded that the agency can 
choose among these alternatives in 
future use of the vehicle: 

• Strengthen the entire airframe during 
production, making the vehicle heavier, 

• Limit missions to optimum Atlas 
characteristics, and launch at optimum 
times with a standard vehicle. 

• Plan ahead for specific vehicles to 
launch specific payloads, conduct in- 
tegrated vehicle-pavload dynamics 
analyses, and “custom-build” vehicles. 

The panel favors the last alternative. 


since the first two would involve pay- 
load and mission penalties. 

The implication that advance plan- 
ning has been deficient stems from the 
Atlas space record. Of four Mercury 
flights, one was successful, two failed 
and one is considered a partial success. 
The three Able missions failed, and of 
four Agcnas, two Samos and two Midas 
launches, only two were successes. 'Hie 
other success was Project Score. There 
have been 37 complete successes in 42 
development flights of the Atlas D as 
a missile system. 

NASA has ordered special modifica- 
tions of the Atlas D for Mercury and 
is considering ordering them for or- 
biting astronomical observatory (OAO) 
payloads. The agency feels the Mercury 
capsule and the Atlas were made com- 
patible with the installation of a steel 
stiffening band to strengthen the upper 
airframe (AW Jan. 16. p. 27). The 
rectangularly shaped OAO will be 
launched bv a lengthened Atlas Agcna 
B, and a special fairing will provide 
stability for the payload. 

NASA is not considering changing 
boosters for Mercury because any 
change now would cause a serious de- 
lay-estimated at 20 months-and be- 
cause the agency is convinced the Atlas 
is able to perform the Mercury mission. 

Last Mercury-Atlas (MA-3) launch 


Apr. 25 failed because of an electrical 
malfunction in the programmer. George 
M. Low, NASA manned space flight 
chief, said all indications point to a 
"good fix” and a modified programmer 
has been under test for two weeks. 

MA-3 was destroyed by the range 
safety officer when it failed to pitch 
over, and the programmer was found 
buried in the sand at Cape Canaveral 
about a month after the launch. Low 
said finding the programmer, together 
with “detective work” by General 
Dynamics-Astronautics, Air Force Space 
Systems Division and Aerospace Corp., 
resulted in identification or 5-10 pos- 
sible causes, traced to components not 
completely backed up. Minor design 
changes have been made in the pro- 
grammer and circuitry in preparation for 
the fourth Mercury-Atlas launch, sched- 
uled to be a complete capsule system 
checkout in a single orbit. 

White Urges Continued 
U.S. Bomber Program 

Washington — Missiles have not 
proved their reliability, according to re- 
tired Air Force Chief of Staff Gen. 
Thomas D. White, and the U.S. should 
move ahead with production and devel- 
opment of manned bombers. 

Gen. White, who retired July 1. 

J ointed out that the Russians have 
own a new heavy bomber. "The Rus- 
sians are evidently going ahead with 
bombers. I think we should." he said 
during a National Broadcasting Co. 
\ leet the Press show. 

Commenting on nuclear power for 
aircraft. Gen. White observed that 
atomic energy is in its “infancy” and 
that he is sorry to sec application of it 
to air power “go back so far." 

In a related development, the Joint 
Congressional Atomic Energy Commit- 
tee in its report on the Atomic Energy 
Commission authorization bill deplored 
“the apparent lack” of technical infor- 
mation on the Aircraft Nuclear Propul- 
sion (ANP) program available to De- 
fense Department officials when they 
decided to cancel it. 

The joint committee said “classified 
information” showed that technical 
progress on ANP in the last two years 
was “exceptionally gratifying.” adding 
one approach was far enough along to 
permit "design and construction of a 
full-scale nuclear engine for ground 

"A number of committee members 
were disappointed in the cancellation of 
the project." the report said. “Their 
primary concern stemmed from the 
apparent lack of information on the 
technical status of the work by those in 
the executive branch who supplied the 
information upon which the decision to 
cancel the project was based.” 


Atlas E Flight Test Program Reviewed 

Washington— Special technical committee last week began a review- of the USAF- 
Convair Atlas E flight testing program, which until that time had experienced seven 
failures in its first 10 launchings. An 11th launch attempt was scheduled for late last 

The committee, headed by Dr. Clark Millikan, professor of aeronautics at Cali- 
fornia Institute of Technology, is trying to determine: 

• Whether the E model, which incorporates changes in the engines, airframe and 
guidance system compared with the D model, can still meet its original research 
and development objectives. 

• If not, whether it is preferable to stay with the original test firing schedule and 
accept less data or to change the schedule enough to obtain all the data desired. 

Committee members include Trevor Gardner, president and board chairman of 
Hycon Manufacturing Co. and a trustee of Aerospace Corp.; Dr. Charles C. 
Lanritsen, another Aerospace trustee and professor of physics at CalTech; Dr. Ivan 
Getting, president of Aerospace: Dr. Hendrik Bode. Bell Telephone Laboratories: 
and Brig. Gen. C. J. Terhune, Jr., sice commander of Air Force Systems Command's 
Electronics Systems Division. 

The committee was to visit Convair’s Atlas plant at San Diego; AFSC's Ballistic 
Systems Division; Aerospace headquarters at El Scgundo, and Space Technology 
Laboratories, Inc, 

Nine of the first 10 Atlas E launch attempts were made from the Air Force 
Missile Test Center in Florida and one was an attempt to launch from the coffin- 
type of operational installation at Vandenberg AFB. Calif. last week's attempt w-as 
to be made from Florida. 

No pattern of trouble had developed in the first 10 launch attempts. Die 
hydraulic system was blamed for the first two failures, but this was corrected and 
tire hydraulic system performed properly in later shots. 


AVIATION WEEK, July 10, 


New Soviet Mach 2-Plus Fighter 

New- supersonic Soviet long-range interceptor armed with air-to-air rockets has been seen 
by Western observers in the rehearsal flybys for the Tnshiho air show-. 1 1ns delta winged 
fighter appears to be a Mikovan design developed from his earlier Fishbcd (AW Feb. 17. 
1958. p. ST) but considerably faster and with longer range than, this earlier Mach 2 design 
first exhibited in 1956. The new fighter is about 85 ft. long, has a single large air intake w-itli 
a conical dilfnser that houses airborne intercept radar. It appears to have tin tl t 

at the tail, of which two may be turbojets with the third a large rocket boost motor. Air-to- 
air rockets appear to be infrared guided, similar to the dc Havilland Firestreak. This new 
design is believed to be the aircraft the Soviets have designated tile "E-66" in claiming world 
speed and altitude records for it of 1,338 mph. and 112.2(14 ft. Large formations of the 
earlicr Fishbcds have been observed in the rehearsals carrying four air-to- 1 I 

under their wings. These Fishbeds also carry airborne radar. 


Air Force Reorganizes 
Deputy Chiefs of Staff 

Washington— Offices of two Air 
Force deputy chiefs of staff have been 
reorganized in conjunction with the 
July 1 deadline for completing changes 
in the new Air Force Systems Com- 
mand, Logistics Command and Office 
of Aerospace Research. 

Lt. Gen. Mark E. Bradley, formerly 
deputy chief of staff-materiel, has be- 
come deputy chief of staff-systems and 
logistics (AW Apr. 10, p. 25). His as- 
sistant for logistics is Maj. Gen. Wil- 
liam O. Scnter, the assistant for sys- 
tems is Maj. Gen. Joseph R. Holzapplc 
and the director of systems acquisition 
is Brig. Gen. Milton D. Adams. 

Gen. Bradley's new office combines 
responsibilities of development procure- 
ment, logistics support of aircraft, mis- 
siles and space and electronic systems. 
It will have authority over some re- 
search, advanced technology, studies re- 
quirements and development planning. 

Deputy chief of staff for research and 
technology is Lt. Gen. Roscoe E. Wil- 
son. who was deputy chief of staff-de- 
velopment. His assistant is Maj. Gen. 
Victor R. Haugen. 

Director of Advanced Technology 
under Gen. Wilson is Maj. Gen. Mar- 
vin C. Dernier. Director of research is 
Brig. Gen. Ralph L. Wassell. and di- 
rector of development is Maj. Gen. 
William B. Keese. 

This office is responsible for long- 
range plans, policy and objectives of 
Air Force research, and it will identify 
and support technical advances as the 
focal point in the Air Force for scien- 

Although the director of systems ac- 
quisition has responsibility for staff 
functions of development production 
and production review for most projects, 
the Minuteman ICBM and B-70 
bomber will have their own systems 
officers reporting directly to Gen. IIolz- 

These special offices will exist only 
during the critical period in a project's 

Scout Launch Fails 
With S-55 Satellite 

Washington— Attempt to place the 
five-experiment S-55 micrometeoroid 
satellite into orbit failed June ’0 when 
the third stage of the four-stage Scout 
launch vehicle did not ignite. 

lire launch from Wallops Island, 
Va., was the fifth in a 10-vehicle Scout 
development program. Two ballistic 
tests were successful, and one of two 
earlier satellite launch attempts failed. 
Scout was used to launch the Explorer 
X inflatable air drag satellite into orbit 


Feb. 16 in its only successful orbital 
launch. 

live S-55 package, which would have 
been called Explorer XII if it had been 
successful, consisted of these experi- 

• Pressurized cell detector system, de- 
signed by -National Aeronautics and 
Space Administration's Langley Re- 
search -Center, consisting of 160 half- 
cylinders mounted in five rovv-s around 
the fourth-stage. The cells, pressurized 
with nitrogen, would detect microme- 
teoroid punctures by pressure loss. 

• Foil gage detectors, designed by 
NASA’s Lewis Research Center, con- 
sisting of 60 Mylar triangles mounted 
under type 304 stainless steel. Micro- 
meteoroids puncturing the steel sec- 
tions. which had two thicknesses, were 
to be recorded. 

• " ire grids, essentially 46 copper wire 
sections wound on melamine cards in 
an experiment designed by NASA's 
Goddard Space Flight Center. Wires 


are designed to break when struck by 
micrometcoroids. 

• Two cadmium sulfide cells, developed 
by Goddard, consisting of a Mylar- 
covered flask to measure the size of mi- 
cromcteoroids striking it. 

• Crystal impact sensors, mounted on 
sounding boards to determine impact 
velocity. 

Langley Research Center integrated 
the payload into a cylindrical structure 
76 in. long with a 24-in. diameter. 


Grissom to Fly MR-4 

Air Force Capt. Virgil I. Grissom. 35, 
has been selected as primary pilot for the 
second Mercurv-Redstone suborbital 
flight (MR-4), now scheduled July 18. 
His backup pilot will be Marine Lt. Col. 
John H. Glenn. Jr., who also was backup 
pilot for Cdr. Alan B. Shepard. Jr., in 
the first U.S. manned Redstone mission 
May 5. 
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Transit, Two 

By Larrv Booda 

Washington— Navy's Transit IV-A 
navigation satellite, carrying an atomic 
auxiliary power Unit, is operating suc- 
cessfully and two smaller satellites 
launched with it are providing infor- 
mation on solar radiation and related 
phenomena despite the fact that the 
Injun and Greb III piggyback research 
satellites failed to separate from each 
other (AW July 3, p. 33). 

The 175-lb. Transit package was 
"working perfectly" a few days after 
launch. Navy said. Air glow observa- 
tions which’ would have been per- 
formed by the photometer carried in 
the 35-lb. Injun will not be possible 
because the sensor is covered phvsi- 
cally by the 55-lb. Greb satellite. 

Project Moonwatch 

In the first and second pisses after 
launch. Project Moonwatch teams and 
Baker-Nunn camera stations reported 
three objects. There should have been 
four— the three satellites and the final 
stage. On the next day, telemetry con- 
firmed the failure of the two smaller 
satellites to separate. 

Transit transmissions on 54 and 320 
megacycles indicated that the radio- 
isotope thermoelectric generating unit 
and the solar cells powering two other 
transmitters were functioning properly. 

Previously the Administration had re- 
fused to allow the power unit to be 
placed in Transit for a launch once 
scheduled for June 6, but reversed its 
ruling and permitted it to be carried in 
the June 2S shot (AW July 3. p. 25). 

The nuclear power device measures 
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Small Satellites Work Despite Malfunction 


5 in. in diameter in one direction and 
5.5 in. long. It weighs 4.5 lb. and 
is fueled with plutonium 23S. It is 
based on the previously demonstrated 
Snap 3 unit, which was powered with 
polonium 210, and is more powerful. 

A comparison with conventional 
power sources can be made with the 
Snap 3 unit, which can produce the 
power equivalent of 1.700 lb. of nickel- 
cadmium batteries and solar cells in 280 

The generator is contained in a 
rugged capsule— prototypes of which 
were subjected to high impact stresses 
and heat from kerosene fires. It was 
the safety testing program of the 
Atomic Energy Commission which 
helped swing Administration opinion 
in favor of space launches for the dc- 

Spontancous decay of the radioactive 
plutonium 238 generates heat, which, 
in the block surrounding it, enters 
thermocouples which convert it to elec- 
trical energy. The unit produces three 
watts of power. All such devices produce 
low voltage and high current. 

Plutonium 238, an alpha particle 
emitter, has a half life of about 90 yr., 
making it theoretically capable of pro- 
ducing power for decades. However, 
in the Transit installation the goal is 
5 vr. of sendee. Cost of the generator 
without the fuel is S4.S00. AEC has 
applied the radioisotope generator prin- 
ciple to powering remote weather sta- 
tions (see box p. 28). 

The Transit power unit was devel- 
oped bv the Martin Co. for AEC and 
the fuel core was loaded by AEC’s 
Mound Laboratory at Miamisburg, 


Ohio, which is operated by the Mon- 
santo Chemical Laboratory. 

AEC officials spent considerable 
time in a press conference emphasizing 
the safety angles of Snap type power 
units, calling the capsule “virtually 
indestructible. ' AEC Chairman Glenn 
Scaborg said he would have no fear of 
sitting on the power unit's fuel element. 
He compared the amount of radiation 
emitted by the plutonium 238 in one 
hour to the amount emitted during a 
dental X-ray. Radioisotopes must be 
ingested through the alimentary tract 
or the lungs in order for the radio- 
active elements to reach the bones 
where they can do damage to the 
blood-producing marrow. 


Transit IV-A is a polygon of 16 sides 
with a flat top and bottom. It is 43 in. 
in diameter and 31 in. high. This is 
the third launch classed as either suc- 
cessful or partially successful. Navy 
considers that five or six prototype 
launches will be necessary before the 
system becomes operational. 

Operational satellites will be smaller 
in size and will be placed in polar orbits 
from the Pacific Missile Range's naval 
facility at Pt. Arguello. Calif. Four op- 
erational satellites will initially be 
spaced quadrantly. 

As a byproduct of the memory read- 
out system of the latest Transit (AW 
Feb. 27, p. 34), a new and more accu- 
rate time standard will be made avail- 
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GE Plug Nozzle Rocket Mockup Unveiled 


General Electric Co.'s plug nozzle racket concept, expanded to a 2.5-million-lb. thrust 
rating, is shown in this engineering mockup. - Overall height of engine is 15 ft.; diameter 
is 18 ft. Tutbopumps and auxiliary equipment would be housed in conical external expan- 
sion plug, and base of the propellant tankage would attach directly at the top of the cone 
thrust structure in any application. Plug nozzle would have 15 segments. 


able over the surface of the earth. Cur- 
rent time standards are available by 
radio transmissions from such stations 
as WWV of the National Bureau of 
Standards. Such transmissions are sub- 
ject to variations in reception time be- 
cause of the fluctuations of the iono- 
sphere which refracts the signals back to 
earth. 

Absolute time standards, accurate to 
several milliseconds, are needed in manv 
applications. Militarily, ballistic missile 
guidance is highly dependent on the 
more accurate time standard. 

Transit IV-A carries a magnetic 
memory system. It is being fed orbital 
data every 12 hr. from ground stations. 
Every 11.18 sec. it will broadcast its 
precise position over the surface of the 

Frequency Divider 

These broadcasts will be triggered by 
a frequency divider consisting of 25 
transistorized circuits controlled by a 
highly stable, 5,000-kilocycle crystal os- 
cillator. This timing of pulses of the 
broadcast will be more accurate than 
the system of standard time broadcasts 
described above. 

Eventually the navigation informa- 
tion provided by Transit will be avail- 
able in varying degrees of accuracy, de- 
pending on the degree of sophistication 
of the receiving equipment. The sim- 
plest design would be a receiver and 
doppler analyzer from which data 


would be taken and computed on a slide 
rule, producing accuracies of about 
1.0 mi. 

In order to produce accuracies of 0.1 
mi., the ultimate Navy aim, more accu- 
rate equipment and computers will be 
needed. 

Data are being transmitted to Tran- 
sit from the headquarters of the Johns 
Hopkins University’s Applied Physics 
Laboratory at Silver Spring. Md„ where 
the Transit satellites are being devel- 
oped for the Office of Naval Research. 
Injun Satellite 

Injun satellite was designed and 
fabricated by Dr. James Van Allen of 
the State University of Iowa under con- 
tract with ONR. ' 

Injun is designed to conduct the 

modified in this instance because of the 
failure of the piggybacks to separate 
after launch: 

• Detailed plotting of the auroral zones. 

• Simultaneous plotting and monitor- 
ing of the Van Allen outer radiation 

• Measurement of charged particles 
trapped in both the inner and outer 
Van Allen belts. 

• Measurement of particle dow>n flux 
from the equator to the polar auroral 
zones and observations of air glow and 
auroral emissions. This is the portion 
of the observations affected by having 
the photometer covered by the Greb 


satellite. However, phenomena will be 

• Study of the oxygen green line and 
its connection with auroral phenomena. 

• Study of both particle and light fluxes 
associated with aurora. 

Injun is designed to be stabilized by 
magnetic attitude control, as is the 
Transit payload, to keep it oriented so 
its radiation counters will be positioned 
correctly with respect to the earth. 
Transit must remain aligned along the 
lines of the earth's magnetic field so it 
will change its position with respect to 
the sun and expose its solar cells. At- 
titude control is operating slower than 
intended because the two satellites are 

Both Injun and Transit were subject 
to magnetic measurement test at the 
Naval Ordnance Laboratory, White 
Oak, Md. 

Greb Satellite 

The Greb III, also called Naval Re- 
search Laboratory's Solar Radiation 111 
satellite, is designed to measure the 
level of X-ray radiation from the sun. 
During solar storms greater quantities 
of X-rays arc emitted, causing changes 
in the ionosphere and consequently 
affecting radio communications. 

Data from this satellite are expected 
to shed light on the relationship be- 
tween sunspot activity, solar X-ray 
emission and radio wave propagation 

Greb, unlike its two predecessors, 
which contained one ultraviolet detec- 
tor and one X-ray sensor each, carries 
two X-ray sensors. It has been dis- 
covered that ultraviolet emissions re- 
main constant during solar storms. 
Thus two X-ray sensors will be able to 
cover a greater range of emissions. 

Greb is designed for a 1-vr. life. Be- 
cause it is fastened to Injun, it is 
rotating slower than intended, and is 
transmitting about half as much data 
as planned. 


Atomic 

Weuther Station 


n — Atomic-powered auto- 

malic wcatl 


has been tra 

smitting from a Martin Co. 

site in Haiti 

norc to the Atomic Energy 
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ralf life of 27 yr. 

The stati 



[ended operation in remote 

locations, is 

i ft. long and about 20 in. 

in diameter 

It broadcasts barometric 


nidity, wind direction and 
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Disarmament Research Effort Proposed 


Washington — U.S. Disarmament 
Agency for World Peace and Security, 
proposed to Congress by President Ken- 
nedy, would undertake a vastly ex- 
panded program of research and de- 
velopment in weapons detection and 
monitoring technology. 

To accomplish the program, the $22.- 
500-a-ycar presidentially-appointed di- 
rector of the agency would be author- 
ized to coordinate the activities of other 
government agencies— mainly Defense 
Department and Atomic Energy Com- 
mission— and use their facilities, to con- 
struct new facilities and laboratories “as 
he deems necessary," and to let con- 
tracts and make grants to private insti- 
tutions. 

Specific Projects 

The projects specified in the proposed 
legislation for the new agency, extend- 
ing from studies to the practical devel- 
opment of arms control devices and 
methods, include: 

• “Detection, identification, inspection, 
monitoring, limitation, reduction, con- 
trol and elimination of armed forces and 
armaments, including thermonuclear, 
nuclear, missile, conventional, bacterio- 
logical. chemical and radiological weap- 

• “Techniques and systems of detect- 
ing. identifying, inspecting, and moni- 
toring of tests of nuclear, thermonuclear 
and other weapons: 

• "Control, reduction and elimination 
of armed forces and armaments in space, 
in areas on and beneath the earth's sur- 
face. and in underwater regions; 

• “Training of scientists, technicians, 
and other personnel for manning the 
control systems which may be created 
by international disarmament agree- 

• “Reduction and elimination of the 
danger of war resulting from accident, 
miscalculation or surprise attack, in- 
cluding (but not limited to) improve- 
ments in the methods of communica- 

• “Methods for the maintenance of 
peace and security during different 
stages of disarmament. ' 

In addition to performing prepara- 
tory work for the establishment of in- 
spection and control systems, the new 
agency would also have responsibility 
for their operation— when and if they 
arc put into effect. 

The President declared in a message 
accompanying the legislation that “the 
ingenuity that has made the weapons of 
war vastly more destructive should be 
applied to the development of a system 
of control of these weapons." 

In developing the legislation, the 
President said, his disarmament adviser. 


John J. McClov, "consulted closely” 
with Secretary of State Dean Rusk. Sec- 
retary of Defense Robert S. McNamara, 
and AEC Chairman Glenn T. Scaborg. 
He noted that an effective disarmament 
program will require that “close work- 
ing-level coordination and cooperation 
be established” between the new agency 
and State, Defense, and AEC. 

Tire legislation authorizes the detail- 
ing of military personnel to the agency' 
without prejudice to their status or ad- 
vancement in the services. It also pro- 
vides that three retired officers "who arc 
experts in military strategy or weapons 
systems” may be employed by the 
agency without loss of retirement bene- 
fits. 

The agency' would also undertake ex- 
tensive programs aimed at economic and 
psychological adjustment to disarma- 
ment— at home and abroad. 

Projects specified arc: 

• "Analysis of national budgets, levels of 
industrial production and economic in- 
dicators to determine the amounts spent 
by various countries for armaments; 

• “Economic and political consequences 
of disarmament, including the problems 
of readjustment arising in industry and 
the reallocation of national resources; 

• “Disarmament implications of foreign 
and national security policies of the 
U. S. with a view to a better under- 
standing of the significance of such pol- 
icies for the achievement of disarm- 

• “Scientific, economic, political, legal, 
social, psychological, military, and tech- 
nological factors related to the preven- 
tion of war with a view to a better 
understanding of how the basic struc- 
ture of a lasting peace may be cstab- 

Kennedy's Comments 

Noting that “peace cannot be 
brought about by concentrating solely 

weapons," the President said: 

“A disarmament program must take 
into account the national security, our 
foreign policy, the relationships of this 
country to international peace-keeping 
agencies, including the United Nations, 
and our domestic economic and other 
policies. It should drive toward the 
creation of a peaceful world society in 
which disarmament, except for the 
forces needed to apply international 
sanctions, is the accepted condition of 
international life." 

The semi-autonomous agency would 
succeed the Disarmament Administra- 
tion established within the State De- 
partment last October by former Presi- 
dent Eisenhower, which has expanded 
in recent months to a staff of approxi- 


mately 90 and an annual budget of 
$800,000. Under present plans, the 
new agency would have a staff of about 
250 and an annual budget of $6 million 
in its first year of operation. 

The agency's director would operate 
under the direction of the President and 
the Secretary of State, and also sene as 
disarmament adviser to the President. 
Explaining this arrangement, McClov 

“This . . . recognizes that disarm- 

in scope and importance that the Presi- 
dent must concern himself with these 
matters on a continuing basis. 

“It also recognizes the fact that dis- 
armament policies, negotiations and 
programs must be very closely coordi- 
nated with State Department activities 
and responsibilities." 

Under the director would be a $21,- 
500-a-vear deputy director and four 
S20,000-a-year assistant directors. A 
General Advisory Council of 15 mem- 
bers appointed by the President would 
advise the director. 

Agency Functions 
The legislation gives the agency 
responsibility “to provide the essential 
scientific, economic, political, military, 
psychological and technological infor- 
mation upon which realistic disarma- 
ment policy must be based." 

It lists four general functions: 

• "Conduct, support and coordination 
of research for disarmament policy 

• “Preparation for and direction of 
U. S. participation in international 
negotiations in the disarmament field, 

• “Dissemination and coordination of 
public information concerning disann- 

• “Preparation for, operation of, or as 
appropriate, direction of U. S. participa- 

becomc part of U. S. disarmament 


Pratt & Whitney Wins 
Test Facility Contract 

Washington— Pratt &• Whitney Con- 
necticut Aircraft and Nuclear Engine 
Laboratory has been awarded a $5«9,- 
000 contract to design and build a test 
stand for ion and nuclear power heat 
radiators at Lewis Research Center. 

The National Aeronautics and Space 
Administration facility, to be completed 
in 1 5 months, will include an environ- 
mental test section 18 ft. long and 8 ft. 
in diameter. Closed loop working test 
section will be capable of radiating heat 
loads up to 1,800F. 
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Third Tiros Test Flight Scheduled 
To Cover 1961 Hurricane Season 


Washington— Third weather satellite 
in the Tiros series is scheduled to be 
launched this week from the Atlantic 
Missile Range by a Delta vehicle, with 
an operating lifetime designed to coin- 
cide with the 1961 hurricane season. 

Instrumentation in the 235-lb. pack- 
age is similar to that in previous Tiros 
satellites, with improved remote pro- 
grammers for electronic equipment and 
newlv-designed transistor circuitry in 
clocks which trigger the cameras. 

Tiros III will have two wide angle 
vidccon cameras covering about 750 mi. 
of the earth's surface at a resolution of 
1.5-2 mi. Narrow angle cameras, used 
in both Tiros I and Tiros II have been 
eliminated, according to the National 
Aeronautics and Space Administration, 
because data from the wide angle sys- 
tem has proven more valuable for 
weather analyses. 

The television cameras have a lens 
speed of fl.5 with a shutter speed of 

1.5 milliseconds. Video bandwidth is 

62.5 kc. 

Each camera can record and store on 
400 ft. of video tape 52 photographs 
during each 98-min. orbit. The satel- 
lite is to be launched into a 400-mi. 
circular orbit. The package is covered 
by 9,260 solar cells which will provide 
energy to 65 nickel cadmium storage 
batteries. 

In addition to the camera system, in- 
struments in Tiros III are: 

• Three infrared experiments: one a 
scanning device containing five sensors, 
and two non-scanners. The scanning 
system will map reflected solar radia- 
tion, long wave radiation from the earth 
and atmosphere, cloud top tempera- 
tures. and atmospheric level (25,000 ft.) 
temperature. Both non-scanning sen- 
sors will measure gross heat budget, 
one continuously and the other on 
command. 

• Horizon sensor, also an infrared de- 
vice mounted on the satellite rim. 
which determines the satellite attitude. 

• North indicator, essentially a series 
of solar cells which relay data on the 
position of the satellite in relation to 
the sun. 

• Magnetic orientation control, a wire 
coil around the lower portion of the 
satellite which generates a magnetic 
field to tilt the package on ground 

Primary ground command and data 
readout stations are at Wallops Island. 
Va. (AW June 5, p. 25) and the Pa- 
cific Missile Range. Backup stations 
are at the Atlantic Missile Range and 
the Radio Corp. of America's Prince- 
ton, N. J„ facility. 


Cloud cover pictures will be photo- 
graphed at ground stations, and infra- 
red tapes will be analyzed at NASA's 
Goddard Space Flight Center. 

Astro-Electronics Division of RCA 
designed and built the satellite and 
ground stations. Barnes Engineering 
Co. designed two radiation detectors, 
and the University of Wisconsin de- 
signed the third. 

LingTemcoVought,Inc. 
To Shift Subsidiaries 

Dallas— Stockholder approval of the 
merger between Ling-Temco Electron- 
ics and Chance Vought into Ling Tem- 
co Vought. Inc., will be followed by 
organizing the former two companies’ 
facilities and subsidiary organizations 
into seven new corporate groups (AW 
Apr. 3. p. 29). 

Although officials of Ling Temco 
Vought decline to discuss specific 
makeup of the new company, indica- 
tions are that it will take this "order: 

• Aerospace Systems, consisting of 
Chance Vought Corp.. which will be 
a subsidiary of LTV will contain 
Vought's former Aeronautics and Mis- 
siles Division, Astronautics Division, 
Range Systems Division and Harbor 
Boat Co." 

• Electronics Group, called the LTV 
Electronics Division, will consist of 
Temco Electronics Division. Vought 
Electronics, Micromodular Components 
Division and United Electronics. 

• Communications and Test Systems 
Group which probably will be tagged 
the LTV Communications and Test 
Systems Division will comprise Conti- 
nental Electronics Manufacturing Co., 
Ling Electronics, the Calidyne Co. and 
Electron Corp. 

• Commercial and Industrial Products 
Group probably will consist of Temco 
Industrial Division. Friedrich Refrigera- 
tion. and Vought Industries. Inc. 

• Sound Systems Group will include 
Altec Lansing Corp.. Altec Service Co.. 
Peerless Electrical Products Division, 
University' Loudspeakers. Inc., and Co- 
lumbia Cabinet Corp. 

• Aerosystcms Group, will have Temco 
Overhaul and Aerosystcms. 

• LTV Information Handling Systems 
Group, will comprise Information Sys- 
tems. a Vought subsidiary, FF&M Elec- 
tronics Inc., and National Data Process- 
ing Corp.. also a Vought subsidiary. 

Management of Ling Temco Vought 
Inc., will consist of-Robert McCulloch, 
chairman of the board and chief execu- 
tive officer. James J. Ling, chairman of 


the executive committee, Gifford K. 
Johnson, president, Clyde Skeen, execu- 
tice vice president, Raymond C. Blay- 
lock. vice president-technical director, 
Lee D. Webster, vice president-secre- 
tary and treasurer and James J. Kcrley, 
vice president-controller. 

New headquarters will be established 
at Dallas-Grand Prairie, where Chance 
Vought and Temco's main production 
facilities are located, but former Ling- 
Temco executives pointed out that al- 
though they are moving from their 
former Garland offices, the program 
called for continued build-up of that 
plant’s engineering and production. 
Work will continue in extensive en- 
vironmental and other testing labora- 
tories at Garland. Consumer products 
production, such as the company's new 
dishwasher, is being expanded and elec- 
tronics assembly work there is also ex- 
pected to increase. 

Formal move of Ling-Temco and 
Chance Vought Corp. executives into 
new headquarters probably will not be 
made until Aug. 31. 

AT&T, NASA Confer 
On Satellite Launching 

Washington — American Telephone 
and Telegraph Co. and the National 
Aeronautics and Space Administration 
arc completing negotiations for the 
launch of an AT&T-developed com- 
munications satellite. 

The agreement, expected to be signed 
before the end of this month, will call 
for launch of a 130-lb. active repeater 
into a 5,000-mi. circular orbit by a Delta 
vehicle at no cost to the government. 
Launch probably will be made next year 
after NASA has orbited the govern- 
ment-developed Relay I active com- 
munications satellite. 

The AT&T project will be the first 
negotiated under a government offer 
proposed bv the Eisenhower Adminis- 
tration (AW Oct. 17, p. 26) and con- 
tinued by the Kennedy Administration. 
In order to keep commercial develop- 
ment integrated with the national pro- 
gram for a communica'tions satellite 
system, however. NASA will admin- 
ister the AT&T contract through its 
Goddard Space Flight Center. 

NASA looks on its Relay satellite as 
an experimental system, to demonstrate 
capability and assess component life- 
times. AT&T feels its satellite will be 
an operational prototype. 

Meanwhile. NASA awarded a S450.- 
000 contract to Douglas Aircraft Co. 
last week to study orbital techniques 
and design parameters for the Rebound 
rigid sphere passive satellite. 

The agency plans to launch two Atlas 
Agcna B vehicles in 1963, each with 
payloads of three 135-ft. inflatable 
spheres. 
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NEXT: FLIGHT-WEIGHT 
ROCKET FIRINGS 

Current achievements by the rocket propul- 
sion industry give reassuring evidence of 
this nation’s ability to seize the initiative in 
the development of large solid boosters. 

The next advance of major significance to 
the national booster program will be the 
firing of flight-weight segmented rockets of 
250,000 and 500,000 pounds thrust at UTC’s 
Development Center. 


UNITED TECHNOLOGY CORPORATION 


A subsidiary of United Aircraft Corporation 
P. O. Box 358, Sunnyvale, California 
Capability backed by four decades 



Like all o 
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/ CECO 


i by-product of many years’ ex- 
nee with proprietary engine control 
systems, Chandler Evans has developed out- 
standing subcontract capability. 

Work i ng directly f rom your drawings, CECO 
can produce components, assemblies or 
complete systems with equal facility — with 
specifications demanding production tol- 
erances to S millionths of an inch and 
finishes to .5 RMS. All subcontract assign- 
ments arc amply supported by CECO’s 
production engineering. 


precision equipment like Sheffield 
Cavitrons. P&W Magnaspark Automatic 
Profilers, Cincinnati and Sheffield 
Multi-Form Crush Grinders 
tape-controlled equipment like 
Milwaukee-Matics. Pratt & Whitney Jig 
Borers, Burgmastcr Turret Drilling Machines, 
Potter & Johnson Turret Lathes 
spectographic and X-ray inspection equipment 
ultra-sonic cleaning devices 
electronic and computer laboratory facilities 
along with a wealth of production 
test equipment and facilities 


CHANDLER EVANS CORPORATION • WEST HARTFORD t. CONNECTICUT 
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Seventh Army Gets First Mohawk; 
STOL Aircraft Tours Europe 


Geneva— First Grumman Mohawk 
turboprop reconnaissance aircraft has 
been delivered to the U.S. Army in 
Europe as a prelude to scheduled de- 
liveries to operational units this fall. 

Delivery of the aircraft to the U. S. 
7th Army' at Sandhofen Air Base near 
Mannheim, Germany, by Grumman 
Chief Test Pilot Ralph "Donnel fol- 
lowed an extensive European tour in 
which the Mohawk’s STOL capability 
was demonstrated to American per- 
sonnel and to European military offi- 
cials. Aside from its planned mission 
with U.S. units, Grumman hopes the 
Mohawk may be ordered by one or 
more West European nations in line 
with its recent licensed production 
agreement with France’s Louis Brcguet 
(AW May 19, p. 24). 

The agreement, however, is broad 
enough in scope so that Grumman 
could offer licensed production to firms 
of other European nations if orders 
from their respective countries hinged 
upon such an agreement. Breguct’s 
counter agreement with Grumman giv- 
ing the latter production rights to the 
Atlantic turboprop anti-submarine air- 
craft if it should be ordered in quantity 
by the U.S. Navy is equally broad, 
since the American government would 
have the final say as to whom the 
American manufacturers would be. 

Grumman demonstration aircraft, 
flown to Europe primarily to show its 
capabilities at the recent Paris Air Show 
attended by defense officials from a 
number of countries, appeared at a 
total of 29 air fields, including Lc Bour- 
get, in exhibitions before delivery to 
the 7th Army. 

Aside from its reconnaissance capa- 
bility, German army interest centered 
around the Mohawk's capability as a 
weapons carrier, a role denied it under 
current Defense Department restric- 
tions on U.S. Army roles and missions. 

When being evaluated by the 
Marines, however, the aircraft was fitted 
to carry' six external weapons stores, 
three under each wing, weighing a total 
of 4.740 lb. Aside from photographic 
reconnaissance, the Mohawk also can 
be used for infrared detection missions 
and. through the installation of an elec- 
tronics boom mounted beneath the 
fuselage, for roles requiring the use of 
side-looking radar. 

In the event of any European pro- 
duction, Grumman is considering sub- 
stitution of the present two 1,005-eshp. 
Lycoming T53-3 engines with two de 
Havillana Gnomes of 1,150 eshp. each 
adapted to turboprop configuration. 
The company also is suggesting to po- 


tential customers the 1,150-eshp. -7 ver- 
sion of the T53 scheduled to become 
available sometime next year. The 
T53-7 engines would boost maximum 
speed of the aircraft from just under 
300 mph. to slightly above 300 mph. 

During its European tour, the Mo- 
hawk operated from one airfield located 
within four and one-half miles of the 
East German border, according to 
Grumman officials and, on two other 
occasions, from bases within six miles 
of the border. The standard perform- 
ance included a low-altitude single-en- 
gine pass with a turn and roll into the 
dead engine. 

Proposals Submitted 
For Lift-Fan Vehicle 

New York— U.S. Army is expected 
to soon announce its choice of air- 
frame manufacturer to develop a test 
vehicle for General Electric Co.’s lift-fan 
concept. 

Six airframe companies— Bell. Con- 
vair. North American. Northrop. Ryan 
and Sikorsky-have submitted proposals. 
Observers understand that cost-sharing 
will be one factor weighing in the 
final choice. 

Specifications call for a maximum 
speed of 450 kt. and a minimum 
thrust-weight ratio of 1.2. Fuel is to 
provide for 20 min. of sea-level opera- 
tion on a hot day. Instrument flight 
capability, spelled out in the specifica- 
tion as a half-hour control capability 
under IFR rules, is expected. 

Performance levels of the fan re- 
quired to meet specifications have been 
demonstrated earlier by General Elec- 
tric in a test program. Flight vehicle 
will be used to investigate speed re- 
gimes in both VTOL and STOL 
modes. 


News Digest 


British European Airways is consider- 
ing the purchase of three Boeing Vcrtol 
107 helicopters for cross-channel service 
connecting London with Sabena’s heli- 
port in Brussels. Vertols would be in- 
terim helicopters pending a Rotodyne 
production decision. 

Australian government has ordered 
27 Westland Wessex ASW helicopters 
for the Royal Australian Navy, in a SI 4- 
million order, after evaluating the 
Wessex against the Bell Iroquois and 
Kainan Seasprite. 


Raytheon has an SI 1,577.912 Fed- 
eral Aviation Agency contract for 40 
bright radar display systems, the first 
of which is scheduled for delivery next 
spring. The new equipment, to be in- 
stalled in FAA’s Air Route Traffic Con- 
trol Centers, uses scan conversion to 
provide a radar picture of area traffic 
that controllers can see in a normally 
lighted room. Ten FAA centers and 
four airport control towers now are 
partially equipped with bright display 


Civil Aeronautics Board has stayed 
its order granting a blanket exemption 
to Saturn Airways to operate trans- 
atlantic passenger charters without 
prior Board approval while it considers 
protests of Pan American World Air- 
ways and Trans World Airlines. 


Boeing Co. has received a SI 00.000 
National Aeronautics and Space Admin- 
istration contract to study design prob- 
lems of large solid rocket launch vehicles 
(AW June 26. p. 26). NASA will use 
the information in writing specifications 
for the solid Nova, to be developed by 
the Air Force to meet NASA requirc- 


Military Air Transport Sc nice has 
amended its Fiscal 1962 contracts for 
Logair and Quicktrans commercial air- 
lift to conform with minimum rates 
specified bv Civil Aeronautics Board 
(AW June 12. p, 37). However. MATS 
reports that if after 90 days CAB rules 
the new rate floors must be continued, 
the dollar volume of the Fiscal 1962 
contracts will be decreased pending a 
request for more money. 


Israel fired a three-stage solid rocket 
containing a sodium flare payload to a 
50-mi. altitude last week in a meteor- 
ological experiment designed to meas- 
ure wind activity in the upper atmos- 
phere. U. S. and Italy have conducted 
similar experiments using Nike-Asp and 
Nikc-Cajun rockets. 

Civil Aeronautics Board reorganiza- 
tion plan went into effect July 3 after 
the Senate reversed Government Opera- 
tions Committee action and approved 
it (AW, July 3, p. 36). 

Allegheny Airlines and National Car 
Rental System have signed an agree- 
ment under which the carrier will 
acquire a 50% interest in National. Na- 
tional, which concentrates its activities 
in the west and south, will expand its 
operation to include cities served bv 
Allegheny. National senes 500 U. S', 
cities and operates 12,000 cars. 
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AIR TRANSPORT 


Smathers to Ask New Foreign Air Policy 


President Kennedy to be urged to take new approach 
involving CAB review of all foreign carrier permits. 
By L. L. Doty 


Washington— President Kennedy will be asked to establish a new foreign 
policy on international air transportation which would involve a full-scale 
review by the Civil Aeronautics Board of current foreign air carrier permits. 

Sen. George A. Smathers (D-Fla.), a leading opponent of State Department 
policy on air transportation, had arranged last week to meet with the President 
to propose the new policy. Sen. Smathers will invite CAB Chairman Alan S. 
Boyd and Federal Aviation Agency Administrator N. J. Ifalaby to join him in 
the White House conference. Sen. A. S. Mike Monroney (D.-Okla.) also 
y be a member of the group. 


Sen. Smathers told Av 
he is now preparing a memorandum for 
President Kennedy in which major is- 
sues involved in the international air 
transport situation arc outlined. 

Sen. Smathers’ proposed policy is 


based on the principle that the Presi- 
dent has full power to amend any or 
all air carrier permits now in effect and 
that the CAB has the responsibility for 



cover any violations of bilateral air 
transport agreements that would require 
amendment of permits. 

His basic concern is the dwindling 
U.S. share of traffic on international 
routes. What he wants is a formal 
presidential policy that would grant the 
CAB full authority to revise air carrier 
permits in such a way that U. S. flag 
carriers would be protected against in- 
roads of foreign competition on overseas 
routes serving U.S. gateways. He also 
will seek cancellation of foreign air car- 
rier permits held by carriers found to 
be cutting rates below IATA standards. 

Sen. Smathers feels strongly that 
routes authorized in foreign air carrier 
permits exceed those, in many cases, in- 
tended in bilateral agreements and that 
immediate adjustments should be made. 
His "get-tough" approach to the bi- 
lateral issue stems from impatience with 
the manner in which the State Depart- 
ment has negotiated agreements with 
foreign governments and the wav the 
agreements have been carried out. 
Congressional Discussion 

International air transportation prob- 
lems have prompted an increasing 
amount of congressional floor discussion 
in recent weeks, but most observers feel 
that very little will develop from the 
present furor. There have been several 
resolutions and a bill introduced this 
year in Congress on the issue, but the 
Smathers more is the first tangible con- 
gressional action taken in response to 
pleas of U.S. flag carriers for govern- 
ment assistance in halting growing com- 
petition on international routes. 

Although Sen. Norris Cotton (R.- 
N. H.) has introduced a resolution call- 
ing for an investigation of international 
aviation, hearings will not be scheduled 
at least during the current session of 
Congress, Later, Sen. Andrew F. Shocp- 
pel (R.-Kan.) introduced a bill which 
would require that all international 
agreements be sent to the Senate for 
ratification as treaties. 

Similar legislation has been intro- 
duced on several occasions in the past 
without drawing favorable action. How- 
ever, because of the wide publicity at- 
tached to the international air transport 
issue in recent weeks, the Shoeppel bill 
is receiving strong Senate support. 

Members of the Senate Commerce 
Committee, to which the bill has been 
referred, arc optimistic over the pros- 
pects of it becoming law. In general, 
the airline industry is not expected to 
give the bill its support because of a 
sharply divided opinion as to whether 
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CAB Merger Policy Clarification 
Anticipated in N.Y.-Florida Case 


bilateral agreements should be han- 
dled in the Senate. 

Airlines opposed to the bill feel that 
bilateral agreements would get short 
shrift in the Senate because air trans- 
port issues would normally be over- 
shadowed by more compelling foreign 
policy matters. In addition, a number 
of airlines are satisfied with the present 
formula of executive approval of bi- 
lateral agreements. 

Sen. Shoeppel’s proposed bill is de- 
signed to put a “check” on giving 
“foreign airlines traffic rights which are 
many times more valuable than those 
obtained for U. S. air carriers." In 
effect, the bill provides that before the 
CAB could issue a foreign air carrier 
permit, it would have to determine that 
the permit is authorized by the previous 
agreement or by a treaty ratified by the 

In essence. Sen. Smathers, who 
headed a special Commerce subcom- 
mittee in 1957 on international air 
agreements, supports the Bermuda 
principles, calls them “a logical, rea- 
sonable compromise of two opposing 
philosophies" that “provided a sound 
basis on which the airlines of two coun- 
tries could operate in an orderly, effec- 
tive manner and offer efficient service 
to the public.” 

Sen. Smathers feels, however, that 
the U. S. has failed to enforce the ap- 
plication of these principles to the day- 
to-day operations of foreign carriers fly- 
ing over routes granted by the U. S. 
In a recent Senate speech, he said: “The 
consequences of this failure to uphold 
the principles has been the steady, 
alarming decline in the position of tlie 
American international carriers." 

On this point. Board Chairman Bovd 
is not entirely in agreement. He is on 
record as stating that the Bennuda 
principles “are subject to serious criti- 
cism today, and it is questionable in our 
minds whether we can hold on to these 
principles." 

Sen. Smathers' interest in taking ac- 
tion against rate-cutting lies in the 
economic effect of air carriers, operating 
in the Latin American area at fares be- 
low International Air Transport Assn, 
levels, is having on U. S. flag carriers, 
fie contends that the President has full 
authority to cancel the rights of these 
airlines to operate into points in the 
U. S. 

However, the Board, in its own 
words, says its power in international 
rate-making “is limited to passing on 
whether the [IATA] agreements are 
consistent with the public interest and, 
on those grounds, to either approve 
them or disapprove them.” It adds, “by 
contrast, virtually all foreign nations 
exercise direct control over the rates 
of their own air carriers as well as car- 
riers of other nations whom they have 
licensed to operate to and from their 
territories, including U. S.-flag carriers.” 


Washington— Clarification of the 
Civil Aeronautics Board's long-range 
policy on airline mergers and competi- 
tion is anticipated in the Board's han- 
dling of Northeast Airlines' request for 
renewed authority to operate its East 
Coast routes to Florida. 

The New York-Florida renewal case, 
originally scheduled to concern only the 
issue of Northeast's authority to serve 
the New York-Florida market, has been 
made considerably more complex by a 
Board decision to include the question 
of whether the airline should be merged 
with a stronger carrier (AW June 19. 
p. 59). 

As an initial step in this direction, 
CAB has asked all trunk airlines for de- 
tailed traffic and revenue projections for 
1965. based on the assumption of a 
merger with Northeast. 

Airlines hoping to enter the Florida 
market have primarily taken the direct 
course of filing formal applications for 
new routes from Boston or New York to 
Florida and requesting that they be con- 
solidated as part of the renewal case. 
Little interest in a merger possibility 
was expressed by any of the carriers 
with the exception of Pan American 
World Airways, which emphasized that 
any such union should be conditioned 
on permitting Pan American to transfer 
Northeast's local service and New Eng- 
land routes to a local sendee airline. 
Route Competitors 

Competitors of Northeast on the 
Florida routes made it clear that thev 
intend to block any CAB approach that 
could lead to a merger for Northeast or 
renewal of its Florida authority, which 
they contend has diluted traffic and 
placed all three airlines serving the mar- 
ket in critical financial condition. 

Their major line of attack will con- 
cern a detailed outline of the progress 
already made on a proposed merger 
between Trans World Airlines and 
Northeast, with particular emphasis on 
the current status of stock ownership 
between Northeast and the Atlas Corp.. 
which controls the carrier, and on what 
optional stock benefits might be 
planned for officers of the two com- 
panies if a merger is contemplated. 

Pan American, along with Pan Amer- 
ican Cracc Airways and Braniff Air- 
ways, justified its bid for the New 
York-Fiorida route on grounds of its 
importance in channeling traffic be- 
tween New York and Latin America. 

Renewing Northeast’s authority or 
giving the route to another domestic 
carrier. Pan American said, would re- 
duce the international support needed 


to conduct a profitable operation at a 
time when more effective competition 


CAB "side-stepped" this idea when 
it granted the route to Northeast in 
1956, and has since failed to realize any 
of the progress on which it based the 
approval, the airline said. 

Panagra, which was a participant 
in the original New York-Florida route 
proceeding, also filed for a New York- 
Miami route to permit it to make maxi- 
mum use of its schedule of 12 weekly 
flights to South America and eliminate 
its current interchange agreement with 
National Airlines between Miami and 
New York. 

"Severe foreign competition" was 
also cited by Braniff as the major reason 
for applying for a New York-Washing- 
ton-Miami route, which it now serves 
under an interchange agreement with 
Eastern Air Lines. Access to New York 
from Florida is “vital" the airline said 
in emphasizing its need for more long- 
haul markets. 

Trans World Airlines filed a short 
application asking for a Boston-New 
York-Miami route, making no com- 
ment on issues to be considered under 
Northeast’s renewal proceeding. North- 
west Airlines also has asked for the 
Florida route. American, United and 
Delta have asked to intervene in the 

Eastern and National presented the 
strongest oppositions to Northeast's 
bid for renewal, with Eastern concen- 
trating on disclosure of all financial 
dealings concluded between Northeast 
and the Atlas Corp. Requesting such 
information as a stock option list show- 
ing the amount of unissued stock which 
may be held in reserve for the possible 
benefit of executives of either com- 
pany. Eastern wants an exchange of 
exhibits by Aug. 1 1 and a hearing by 
Sept. 5. 

In a similar request. National re- 
minded CAB that the Board has al- 
ready stated its concern about North- 
cast's financial condition and expressed 
a determination "to avoid, if possible, 
being confronted with another situa- 
tion like United and Capital.” 

National suggested that the scope 
of the renewal case be enlarged and 
all issues clarified. The Board should 
also examine the possibility of suspend- 
ing Northeast’s permanent operating 
authority and dividing its New England 
routes, with the Boston-Montreal non- 
stop route shifted to Eastern, New 
York-Boston transferred to Allegheny 
and the remaining routes going to 
Mohawk Airlines. 
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Independents’ Route Applications 
May Affect Trident Jet Orders 


London— British European Ainvays, 
the state-owned airline, last week said 
that 16 of 24 de Havflland Trident jet 
transports now on order would become 
surplus if parallel routes were granted 
to the independent airlines. 

Posing a general objection to 72 
route applications before the Air Trans- 
port Licensing Board, BEA also warned 
that granting the routes would have 
severe repercussions in bilateral negotia- 
tions "in view of increasing protection- 
ist and restrictive policies of European 
governments." 

Spokesmen told the board that the 
Trident order was based on traffic pro- 
jections to 1966 and that diversion of 
traffic from BEA to the independents 
would make most of the airplanes re- 
dundant. 

Reference to the aircraft orders, al- 
though expected, pose a problem for 
the Licensing Board, because British 
United Airwavs, the largest independ- 
ent, has ordered 10 BAC 111 short- 
haul twin jets (AW May 15. p. 42), 
'lTiesc aircraft probably are contingent 
on British United obtaining a majority 
of its route applications. 

In testimony before the board. 
Peter W. Brooks, BEA fleet planning 
manager, said that even if all Tridents 
were retained in the program, a larger 
number of older airplanes would have 



to be disposed of at a cost disadvantage. 

In defense of BEA's pooling arrange- 
ments, under attack bv the independ- 
ents (AW June 26. p. 43). W. R. Col- 
lingsvood. manager of commercial 
agreements, claimed that these pacts 
generated more traffic than would be 
normally allowed under bilaterals alone. 
The pools, he stressed, are renegotiated 
every summer and winter and result in 
a better spread of service, lower costs 
and less duplication. 

He denied that pools eliminated com- 
petition. adding that "no airline can 
rely on such agreement to retain its 
competitive position." He predicted 
that if pool agreements were canceled, 
the result would be higher fares. 

In another development involving in- 
dependent airlines, the British Parlia- 
ment passed the North Atlantic Ship- 
ping Bill allowing Cunard Steamship, 
Ltd., owner of Cunard Eagle Airways, a 
525-million subsidy and loan to build 
a new Queen ocean liner. 

The bill was attacked by the Labor 
opposition as, in effect, a subsidy to 
allow Cunard Eagle to buy two U. S. 
jets, Boeing 707-402s. to compete with 
stated-owned BOAC. 

FAA Assumes Control 
Over Tall Structures 

Washington — Federal Aviation 
Agency will assume licensing control 
over tall structures that represent po- 
tential flight hazards in the U.S., des- 
pite objections from the Federal Com- 
munications Commission. 

FAA's new regulation, effective July 
15. will require persons interested in 
erecting certain structures to give the 
agency at least 30 days' notice. In 
general, structures more than 150-ft.- 
high that either extend into an airport's 
approach plane or are within 500 ft. of 
any runway fall in this category (AW 
Sept. 26, p. 40). 

Tire new Part 626 of the Civil Air 
Regulations also contains six mathema- 
tical criteria which will enable builders 
to determine whether a particular struc- 
ture might prove hazardous to air op- 
erations. For example, structures with 
a height of 500 ft. or structures with a 
height of 200 ft. built inside a control 
zone or within 5 mi. of a low-altitude 
airway centerline arc considered po- 
tential hazards. 

First proposed Sept. 16, the rule 
drew criticism from FCC, which con- 
tended that radio and television an- 
tennas should not be the subject of final 
FAA control. 


But the rule as adopted will effec- 
tively require builders of broadcast 
towers to obtain permits from both 
FCC and FAA. At the same time, the 
new Part 626 provides for "antenna 
farm areas" where broadcast towers can 
be concentrated to minimize their in- 
trusion into navigable airspace. 

FAA's rule docs not apply to struc- 
tures already in existence. Alteration of 
these structures, however, must meet 
the new criteria. To handle individual 

called for. the rule outlines a procedure 
for holding "fact-finding" hearings. 

Peruvian Line Charges 
Violation by Panagra 

Washington — Acrolineas Pcruanas, 
Peruvian privately-owned airline, has 
charged Panagra with violating the bi- 
lateral agreement between the U.S. and 
Peru and has asked the Civil Aeronau- 
tics Board to investigate. 

The airline told the CAB last week 
that Panagra has been offering service 
in "gross excess" of the traffic moving 
between the U.S. and Peru, It added 
that Panagra’s operations are largely 
geared to serve Fifth Freedom traffic 
and that the carrier is violating terms 
of the bilateral which require it to pro- 
vide capacity that has as its “primary ob- 
jective" the service of Third and Fourth 
Freedom traffic. 

Acrolineas Pcruanas added that while 
the U. S.-Peru air market is predomi- 
nantly non-U. S. citizens, U. S. carriers 
have captured the bulk of the market. 
Panagra operates from its northern ter- 
minal point in Panama into the U.S. 
through interchange agreements with 
several U.S. carriers. 

The Peruvian carrier asked CAB to 
institute a proceeding which would en- 
force the terms of the bilateral agree- 
ment with respect to Panagra's excessive 
capacity, modify Panagra's certificate to 
prevent future violations or suspend its 
certificate for non-compliance. 

BOAC Is X-Raying 
Britannia Tail Units 

London— British Overseas Airways 
Corp. is X-raying tail units of its 31 
Bristol Britannia turboprop transports, 
after discovery of cracked elevator hinge 
brackets on a BOAC Britannia and an- 
other owned by El Al, the Israeli airline. 

Tests are being made at London Air- 
port, in conjunction with a Bristol Air- 
craft team, as the airplanes return from 
scheduled services. As of last week 10 
airplanes had been inspected but only 
one fault was found. There were no 
cracks on three other El Al Britannias. 

Crack was first noted on a BOAC 
Britannia during routine maintenance. 
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Fairchild Plans to Build Advanced F-27s 


By David H. Hoffman 

Hagerstown, Md.— Fairchild Stratos 
Corp. has designed two advanced ver- 
sions of the F-27 twin turboprop trans- 
port in an effort to attract a second 
round of commercial orders— and its 
first military customer— by stretching 
the aircraft's range and boosting its 
maximum gross weight. 

Despite the absence of any sales in 
1960, a hard reappraisal of the F-27’s 
potential market has resulted in a hair- 
child decision to built eight new air- 
craft without waiting for prior orders. 

Regardless of whether firm orders arc 
received, the first advanced F-27 is 
scheduled to roll off the line here in 
September. 'Hie next three will follow 
at the rate of one per month beginning 
in October, with the balance falling 
due during the first half of 1962 if the 
company carries out its present plans. 

Anticipating a Defense Department 
preference for U. S. engines. Fairchild 
is considering the General Electric T64- 
GE-8, partly developed with Navy 
funds, and the Lycoming T55-L-5 
turboprops as substitute powerplants on 
later series F-27s. Neither engine has 
Federal Aviation Agcncv certification, 
however, and I airchild feels that mili- 
tary use should precede commercial ap- 
plication. Rolls-Royce Dart turboprops 

"°Three follow-on' versions of the Fok- 
kcr Friendship proposed by h'okkcr in 
Holland (AW Feb. 6, p. 45) are being 
developed independently and will have 
no immediate influence on Fairchild’s 
planning. Should a market develop for 
Fokker's STOL, stretched-fuselagc or 
high density version of the Friendship, 
however. Fairchild says that it will study 
the sales potential of similar aircraft in 
the U. S., then take advantage of Fok- 
ker's engineering progress. 

In a series of steps scheduled through 
late 1962, these follow-on versions of 
the F-27, all of which are to retain the 
transport's basic geometry', are to be 
made available: 

• F-27G utility freighter. A 42.000 lb. 
gross weight aircraft— F-27s now in serv- 
ice can take off at only 38,500 lb. The 
F-27G will be offered with a choice of 
four fuel capacities: 1,536, 1,700. 1,920 
or 2,090 usable gallons. It will incorpo- 
rate a large forward cargo door for simul- 
taneous troop and freight loading. 

• Longer range F-27F executive-military 
transport. By March, 1962, Fairchild 
plans to obtain FAA certification of a 
42,000-lb. gross weight F-27F with a 
fuel jettisoning system. Certification 
of a 39,400-lb. F-27F with a 37,500-lb. 
landing weight now is under way, with 
completion scheduled for October. 


Except for landing roll checks, all 
test flights for the 39,400 lb. certifica- 
tion are being conducted with an air- 
craft weighing 42,000 lb. As a result, 
little extra work will be needed to ob- 
tain FAA approval of the heavier F-27. 

All growth versions of the transport, 
including the eight aircraft being built 
on speculation, will incorporate Fair- 
child’s F-27 aerodynamic cleanup, 
which centers on a new and stream- 
lined air conditioning system. Primarily 
by replacing the transport’s two ex- 
ternally mounted airscoops with a sin- 
gle flush inlet port on the leading edge 


of the vertical stabilizer, Fairchild esti- 
by about 1 5 kt. 

A second major improvement 
planned for new F-27s is a pressuriza- 
tion system designed to keep the air- 
craft's cabin at 8,000 ft, while the 
aircraft is cruising at 25,000 ft. To 
accomplish this, Fairchild increased 
cabin pressure differential from 4.16 to 
5.4 psi. on the basis of tests con- 
ducted at the Fokkcr plant in Holland 
involving pressure differentials as high 
as 11.5 psi. To maintain a cabin pres- 
sure equivalent to 8,000 ft., current 
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Dramatic proof of AeroShell Oil W stability. Rocker box section Cleft) ran for 250 hours using a good straight 
mineral oil. Rocker box (right) ran over twice as many hours on AeroShell Oil W. Note remarkable cleanliness. 


BULLETIN: 


Shell answers the ten questions 
you might ask about AeroShell Oil W— world’s first 
non-ash dispersant aircraft oil 


Less oil consumption. Longer intervals between engine over- 
hauls. Easier starting, faster warm-up, reduced wear on piston 
rings, cylinder bores, cam lobes, lifter faces, gears and bushings. 

All these benefits have been obtained with new AeroShell® 
Oil W. Here, in handy question -answer form, are the facts. 


1. What types of aircraft can use 
AeroShell Oil W? Piston engine 
planes of any size. Helicopters, too. 

2. Why is it called a non-ash dispers- 
ant oil? Because it contains special ad- 
ditives that help keep tiny, ingested 
particles in the oil from clumping to- 
gether and forming deposits. These par- 
ticles remain suspended and dispersed 
until they burn. 

3. How does this effect engine per- 
formance? It means that engine parts 
stay cleaner. That lubrication points 
get all the oil they need. Your engine 
runs more efficiently, parts last longer. 

4. What about oil consumption? Be- 
cause AeroShell Oil VV means de- 
creased wear and a cleaner engine, you 
can expect less oil consumption. 

5. Can AeroShell Oil W reduce my 
maintenance costs? If you have been 


using a straight mineral oil, AeroShell 
Oil W can reduce your maintenance 
costs substantially. Reason: your en- 
gine runs cleaner and cooler. Oil con- 
sumption is less. Thus, you can extend 
intervals between engine overhauls. 

6. How does this new oil respond 
from a cold start? AeroShell Oil VV 
has an unusually high viscosity index. 
This guards agains.t excessive thicken- 
ing of the oil when cold, yet provides 
outstanding lubrication when hot. Re- 
sult: easier starting, faster warm-up. 

7. Is AeroShell Oil W thoroughly 
proved? Thoroughly. It’s had millions 
of engine hours of flight time. 

8. Where is it available? At Shell Avi- 
ation Dealers everywhere. Any dealer 
will stock AeroShell Oil W if you ask 
for it. 

9. Can I add AeroShell Oil W as a 


make-up oil? Yes. It is compatible 
with all piston engine oils now being 
used. 

10. Is there more than one viscosity 
grade? W'hat do I ask for? AeroShell 
Oil W is available in three viscosity 
grades: 80 grade for small engines 
where straight mineral oil grade 55, 
65, or 80 is normally recommended. 
Also in 100 and 120 grades for large 
engines where straight mineral oil 
grade 100 or 120 is normally recom- 

FREE technical bulletin on Aero- 
Shell Oil W at your request. Write: 
Shell Oil Co., 50 West 50th St., New 
York 20, N. Y. 
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A BULLETIN FROM SHELL 
-where 1.997 scientists are working 





CHART shows payload versus range capability of various versions of the Fairchild F*27G 
cargo transport design. All carry 1.336 gal. of usable fuel in standard outboard wing tanks. 
The greater fuel capacities would be achieved by installing bladder tanks of variable sizes 
in the F-27’s inboard wing section. Chart assumes aircraft with an operating weight from 
23.140 lb. to 23,567 lb. and large forward cargo door. Climb to 25.000 ft. is at best climb 
speed with maximum recommended climb power. Long-range cruise speed at 25,000 ft. 
is based on optimum fuel consumption. The F-27C with 2,090 gal. of usable fuel can 
carry a 5.000 lb. payload 2.560 naut. mi., then hold 45 min. at 10,000 ft. and proceed 


F-27s normally cannot fly above 20,- 
000 ft. 

Evolution of the F-27 from its pres- 
ent maximum gross of 38,500 lb. to 
42.000 lb. will add only about 370 lb. 
to the aircraft's empty weight, accord- 
ing to Fairchild. As a result, almost all 
of the weight increase can be trans- 
lated into extra fuel or. in many cases, 
extra payload. Fairchild also plans to 
market a conversion kit that will en- 
able current operators of the F-27 to 
achieve the 39,400 lb. takeoff weight, 
the 37,500 lb. landing weight and the 
improved pressurization without re- 
turning their aircraft to the factory 

Fairchild readilv admits that its F-27 
sales program was in a state of relative 
stagnation for more than a vear. From 
Dec. 22. 1959. until the first of 1961. 
not a single transport was sold, and 
the manufacturer has yet to attract 
a military order despite the fact that 
the F-27 was designed primarily as 
a Douglas DC-3 replacement. During 
all of 1960. Fairchild had five F-27s 
plus a demonstrator in its hangars 
ready for almost immediate delivery 
but there were no customers. 

After the company rc-evaluatcd the 
market for F-27s and renewed its 
emphasis on sales late last year, how- 
ever. these aircraft moved quickly. 
After all six were sold at the rate of 
one per month beginning in January', 
Fairchild was forced to buy back an 
F-27 from the Murray Corp. in order 
to carry out certification testing and 
design improvements. According to 
Fairchild, these 1961 sales brought in 
the highest rate of return of any 
F-27 sales to date. Largely because 


forthcoming aircraft will incorporate 
parts from the company inventory, 
the basic price of the airplane will 
remain at 5830,000 during the near 
future, Fairchild told Aviation Week. 

Navy (AW June 19. p. 29 and June 
12, p. 50) and National Guard in- 
terest in a DC-3 replacement, an in- 
terest that could involve 200-300 air- 
craft. has led Fairchild to stress the 
F-27’s merit as a utility transport ca- 
pable of carrying both cargo and up to 
50 troops in bucket scats or 40 pas- 
sengers in track-mounted scats. In 
a specially prepared brochure aimed at 
selling the aircraft to the National 
Guard. Fairchild claims that the F-27 
is “ideally suited" to the Guard’s needs. 

Aloha Refuses to Use 
Honolulu Terminal 

Honolulu— Aloha Airlines is refusing 
to move into Honolulu’s new $740,000 
Inter-Island Air Terminal unless the 
Hawaiian Aeronautics Commission 
builds a 36-ft. addition to its portion 
of the new terminal. 

Hawaiian Airlines, Aloha’s competi- 
tor for inter-island traffic, was the only 
airline occupying the new terminal 
u'hcn it was formally dedicated last 
month. 

Meanwhile, Aloha appears satisfied 
to stay in the old International Airport 
across the field from the new inter- 
island terminal— with the advantage of 
being closer to interline connections. 

Aloha, which specified its section of 
the new terminal when the carrier was 
deriving a smaller share of the inter- 
island traffic, has space about half the 


size of Hawaiian’s in the new 
building. 

Before the 36-ft. extension can be 
built, the Hawaii attorney-general must 
rule whether money from a 514-million 
1959 Hawaiian aviation bond issue can 
be used for expansion of Aloha's facili- 
ties before all objectives of the bond 

The bondholders’ representative says 
it cannot. 

The Hawaiian Aeronautics Commis- 
sion says that unless the attorney-gen- 
eral approves the 545.000 construction, 
the money will have to be raised else-. 

Rotodyne Helicopters 
Planned for Caribbean 

Indies Air. Inc., a new organization 
which has filed for routes in Puerto 
Rico and the Virgin Islands, has signed 
a letter of intent with Kaman Heli- 
copter to buy five Rotodyne VTOLs. 
Kaman is the U. S. licensee for the 
50-60 passenger compound helicopter, 
under development by Westland Air- 
craft, Ltd., of England. 

Delivery target is 1965. The aircraft 
would be used for intra-Puerto Rico 
routes and routes to the Virgin Islands 
from Puerto Rico. Indies Air’s initial 
plans call for sendee to the U. S. Virgin 
Islands of St. Thomas and St, Croix as 
well as the intra-Puerto Rico sendee. 

Coach Fare Increase 
Suspended by Board 

Washington— Civ il Aeronautics Board 
has suspended Braniff Ainvays’ plan to 
increase its day coach fare from 75% to 
85% of the first-class fare, an increase 
designed to discourage diversion of pas- 
sengers from first-class to coach travel. 

The suspension until Sept. 28 will 
give the Board a chance to investigate 
the proposal, which was scheduled to go 
into effect between certain cities July 1. 
Braniff scheduled the fare increase after 
deciding that present coach fares are 
causing diversion from its first-class 
traffic. 

The carrier said that the present value 
of service received for a coach fare is 
too similar to first-class service to war- 
rant the current 25% differential from 
first-class rates. Braniff maintains that 
the main difference between first-class 
and coach service is the size and spac- 
ing of seating and the elaborateness of 

The Board noted, however, that this 
seating differential is “the primary dis- 
tinction" on which the 25% coach fare 
differential was originally based. It 
suggested that Braniff consider adjust- 
ment of seating capacity as a possible 
solution to declining first-class loads. 
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ROME, 

NEW YORK 
or ROME, 

ITALY... 

It makes no difference to the Pratt & Whitney Aircraft powered JetStar. 

The world's fastest corporate plane has intercontinental capabilities like a big jet, yet 
it can operate from runways of less than 5,000 feet. With jetliner speed, comfort and 
reliability, the Lockheed JetStar can fly you direct to hundreds of smaller airports 
in this country and abroad. And YOU decide when to go, as well as where. Four 
Pratt & Whitney Aircraft JT12 turbojet engines power the JetStar. Each develops 
3,000 pounds thrust, weighs only 436 pounds. This high thrust-to-weight ratio 
contributes to the JetStar's short field take-off, its swift climb, and 
a cruise speed of 500 to 550 miles per hour at up to 45,000 feet. 

The JTl2's simple, rugged design ensures high reliability and ease of 
maintenance. And it is backed by Pratt & Whitney Aircraft's world -wide 
service. PRATT & WHITNEY AIRCRAFT -of United Aircraft Corporation 
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Kennedy Airport Bill Nears Critical Test 


By George C. Wilson 

Washington— Kenned) Administra- 

tion airport aid bill, revamped by the 
House aviation subcommittee to meet 
"backdoor spending" objections, is 
nearing a critical test in Congress. 

At stake is authority for the Federal 
Aviation Agency to launch a long-range 
program to expand and improve the 
national airport system. The Kennedy 
Administration bill would authorize 
FAA to give cities $75 million a year 
for five years in matching funds for 

Fiscal conservatives in the House, 
already mobilizing for their floor fight 
against the President’s bill to authorize 
a five-year foreign aid program, do not 
like the long-range approach in the air- 
port measure. They see it as an attempt 
to bypass the congressional appropria- 
tions committees. They also fear that 
approving the airport aid bill would 
weaken their fight against the same 
type of long-range approach to foreign 

Their main objection— especially 

among conservatives on the House Ap- 
propriations Committee— is the contract 
authority in the Kennedy Administra- 
tion airport bill. This obligates the 
government to give a community the 
funds specified once a contract for air- 
port money is signed. If the congres- 
sional appropriations committees re- 
fused to appropriate the money, the 
FAA. under the contract authority, 
could get the funds directly from the 
Treasury— the so-called "backdoor” ap- 
proach.' 

Halaby Urges Approval 

FAA Administrator Najceb E. Hal- 
aby. urging Congress to approve the 
contract authority, said “legislation 
Surely providing for funds over a period 
of years is absolutely essential if we are 
to achieve a safe and adequate national 
system of airports." 

He cited figures showing that com- 
munities spent much more on airports 
when the federal aid program was on a 
long-range rather than a yearly appro- 
priation basis. Local authorities "insist 
that there be some basis on which to 
proceed within their own community to 
develop the public understanding and 
support for spending money on air- 
ports." Halaby said. 

But Chairman John Bell Williams 
(D.-Miss.) of the House 'I ransporlation 
Aeronautics Subcommittee, conceding 
that long-range contract authority might 
be more efficient, counters that Con- 
gress is responsible for handling the 

"Undoubtedly," he told Halaby dur- 


ing the hearings on the Administra- 
tion’s airport bill, “it would promote 
the efficiency of this operation if Con- 
gress just surrendered all of the appro- 
priative responsibilities to the executive 
branch. But that is not the way the 
Constitution is written. I feel verv 
strongly that this backdoor approach 
should be stopped in all of these 
agencies.” 

Rep. William L. Springer of Illinois, 
ranking Republican on the Mouse avia- 
tion subcommittee, told Aviation 
Week he agrees with this view despite 
all the testimony supporting long- 
range contract authority. The backdoor 
spending issue was the principal reason 
why the Administration’s airport bill 
was delayed from May 12 when the 
hearings ended until June 29 when a 
drastically revised measure was sent to 
the parent House Interstate and For- 
eign Commerce Committee. 

Rep. Williams described the revised 
bill as a compromise. It authorizes the 
FAA to spend whatever is appropriated 
in the five fiscal scars from 1962 to 
1966. But the House Appropriations 
Committee could not be circumvented 
under this version. If it did not appro- 
priate money for airports, the FAA 
could not go to the T rcasurv for funds. 

Chairman Albert Thomas (D.-Tex.) 
of the House Appropriations Independ- 
ent Offices Subcommittee, which would 
handle the airport appropriations, re- 
portedly is enlisting support for the 



compromise version by offering to ap- 
propriate enough money in Fiscal 1962 
to last two or three years. But by 
accepting such conditions President 
Kennedy runs the risk of weakening the 
argument for the long-range authority 
he feels is crucial to his foreign aid pro- 
gram. So the President is expected to 
exert heavy pressure to keep his airport 

The House subcommittee’s airport 
bill is scheduled to go before the Inter- 
state and Foreign Commerce Commit- 
tee this week. This will provide a cru- 
cial test of the President’s strength on 
the backdoor spending issue. Another 
crucial test for the airport bill will conic 
soon on the House floor itself. 
Monroney Supports Kennedy 

Chairman A. S. Mike Monroney 
(D.-Okla.) of the Senate aviation sub- 
committee told Aviation Week the 
bill reported by the House aviation sub- 
committee represents a "heavy blow” 
to hopes for a long-range airport pro- 

s ram - 

He originally planned to wait for 
the House to pass its airport bill, 
hoping the Senate could accept the 
measure and avoid a conference on 
differences. But Sen. Monroney said he 
now will prepare the Administration's 
version for consideration by the parent 
Senate Commerce Committee. He be- 
lieves the Kennedy Administration air- 
port bill will pass the Senate easily. 

The threat to the airport bill from 
the backdoor spending argument con- 
trasts sharply with the hopes its backers 
had after President Kennedy's election. 
They felt that with the threat of 
fonner President Eisenhower’s veto 
lifted, a long-range bill would pass 
through Congress easily. 

President Eisenhower vetoed an air- 
port bill in 195S providing S100 million 
a year for five years. In his Jan. 19. 
1959. budget message, he settled any 
lingering hopes for presidential support 
of a sizable airport bill by calling for 
"an orderly withdrawal from the pro- 
gram by 1964.” As a result of this at- 
titude. the Senate that year trimmed 
the Democratic bill calling for a five- 
vear, S575-million program to a four- 
year plan for $465 million. The House 
cut the program down to $297 million. 
The Senate and House finally settled 
for a simple two-year extension of the 
then existing airport program at $65 
million annually. 

The Kennedy Administration bill 
represents a revival of the Democratic 
recommendations made while President 
Eisenhower was in the White House. 
But there are several new features, in- 
cluding $7 million a year for general 
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COLLINS WEATHER RADAR presents a complete picture of the weather 
ahead, showing the smoothest route through or around storms. Not re- 
stricted by "tunnel vision,” it scans a broad 120° sector of the sky (360° 
with 30" antenna), with ranges up to 150 miles ahead. 

The WP-103 X-Band Radar weighs only 48.8 pounds — the result of a new 
design with extensive transistorization. It features a 12", 18' or 30' stabil- 
ized antenna providing a clearly defined picture on the indicator, regard- 
less of aircraft pitch and roll. For hoodless, daylight viewing, a bright tube 
indicator is available. Write for a detailed brochure. 




aviation airports not used by the sched- 
uled airliners. The argument for this 
type of federal aid is that the expansion 
of general aviation airports will relieve 
congestion at the major fields now 
handling mixed traffic. 

Another innovation in the Admini- 
stration bill is authority for FAA to 
deny federal money for an airport which 
does not have landing aids “required 
for the safe and efficient use by aircraft 
of the airport." This specific power 
would strengthen FAA’s hand in deal- 
ing with airport officials. 

These are the major fiscal provisions 
in the Kennedv Administration airport 
bill: 

• States would receive S49, 875.000 a 
year for Fiscal 1962 through 1966 un- 
der the population-area formula in the 
present Federal Airport Act. The an- 
nual amounts would range from S5.- 
994.844 for Alaska to S7S.332 for 
Delaware. If by the end of a fiscal year 
a state did not sign a contract with the 
federal government for its share of the 
airport money, the amount not obli- 
gated would go into a special fund han- 
dled by the FAA administrator. They 
have two years under the present Icgis- 

• Discretionary fund would total SI 6.- 
625,000—25% of the 575-million an- 
nual total-in each of the five fiscal 

• FAA could assign 57 million a year 
for building and improving airports, 
“the primary purpose of which is to 
sene general aviation and to relieve 
congestion at airports having high den- 
sity of traffic serving other segments of 
aviation." These funds would not have 
a deadline for use. 

• Puerto Rico would receive 5975,000 
a year, and S525.000 a year would go 
to the Virgin Islands. 

The states would have to match the 
federal contribution dollar-for-dollar on 
such physical improvements as new 
runways. But they would have to pro- 
side only 25% of 'the funds for landing 
aids, such as approach lights and run- 
way distance markers. No federal 
money could go for airport parking lots 
or facilities such as cocktail lounges. 

Tlie current airport act. authorizing 
565 million a year, expired July 1. 
President Kennedv, in asking Congress 
Apr. 24 for new legislation, said “con- 
tinuing the program of federal assist- 
ance to airports is essential to our na- 
tional security, passenger safety and 
economic growth." The Airport Op- 
erators Council, American Assn, of 
Airport Executives and National Assn, 
of State Aviation Officials said their 
joint survey of airport needs conducted 
last fall disclosed that in the four years 
from July 1, 1961, to June 50, 1965. 
the 50 states need 5532.6 million more 
for airports than they can raise. (See 
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STEVENS HIGH MODULUS GLASS FABRICS FOR NEW JET LINER 


Forward-thinking engineers specified Stevens patented High 
Modulus glass fabrics as the reinforcement for the cargo liner 
laminate approved for the new Boeing 727 medium-range Jets. 
Stevens High Modulus fabrics are based on a unique weave pat- 
tern eliminating interlacing of the structural yarns. This results 
in laminates yielding maximum strengths. Their high strength/ 
weight ratio and great impact resist- 
ance indicate tremendous potential in 
the aircraft and missile industry. 
Stevens engineers are available for 
consultation. Why not explore the ad- 
vantages High Modulus fabric may 
provide for your product 




J. P. Stevens S Co., Inc. 


INDUSTRIAL GLASS FABRICS DEPARTMENT 


FINE FABRICS MADE IN AMERICA SINCE 1813 


SHORTLINES 


► Aeroflot lias replaced its Li-2 and 
11-14 aircraft with the ski-equipped, 
60-ton An-lOA turboprop transport on 
polar air routes because the smaller air- 
craft were unable to carry the required 
heavy loads. 

► American Airlines reports 4.5 remorals 
per 1,000 hr. of flying time for the 
International Telephone and Telegraph- 
Federal Laboratories distance measur- 
ing equipment aboard its jet fleet. 

► American Airlines will provide 17 
coach and 54 first-class seats on its 
Electra turboprop aircraft after July 17. 
American's Electras currently have 68 
first class scats. 

► Braniff Airways' night coach family 
fare plan has Civil Aeronautics Board 
approval for a six-month trial. Under 
the family plan, the head of a family 
purchases one full night coach fare, and 
his wife and all children under 21 yr. 
travel at 50% of the night coach fare. 
Children from two to 12 yr. old fly at 
25% of the fare. 

► Civil Aeronautics Board will use a 9 5- 
passengcr minimum as a basis for future 
charter exemption applications for 
L-1049E Super Constellation aircraft 
although the aircraft normally carries 
92 passengers. 

► Bolivia has asked for bids on the con- 
struction of a new international airport 
at El Alto, a suburb of La Pa/.. 

► Continental Airlines is operating 6.25 
million scat miles daily this summer— 1 
million more than last year's peak ca- 


► Eastern Air Lines reports a 53% 
increase in revenue and a 40% increase 
in poundage for freight carried during 
May over the same month last year. 

► Federal Aviation Agency has asked 
small business firms to submit bids by 
July 13 for construction of an air mail 
facility building, a fire-crash equpiment 
and personnel building, and a vehicle 
maintenance building for servicing 
mobile lounges and other airport vehi- 
cles at Dulles International Airport near 
Washington, D. C. 

► Lufthansa German Airlines has 
opened a ticket office in Denver's 
Albany Hotel as part of Lufthansa's 
expansion program in the West. 

► Northwest Airlines has begun service 
with Boeing 720B jet transports be- 
tween Minncapolis-St. Paul and Chi- 
cago. and between Minncapolis-St. Paul 
and New York via Milwaukee. Initial 
schedules call for one round-trip flight 
daily between each pair of cities. 


AIRLINE OBSERVER 

► One current concept of supersonic transport design is aimed at efficient 
cruise regimes in both supersonic and subsonic flight. Belief that the sonic 
lxwm may rule out continuous high supersonic cruise has led to this 
concept. At least one engine manufacturer thinks that powerplants can 
be made adaptable enough to give economical operation in both flight speed 
ranges. 

► Competitive battle between Aloha and Hawaiian Airlines has evolved 
into a public debate over the merits of high-wing or low-wing aircraft. 
Aloha's newspaper advertisements have been stressing the unobstructed view 
possible from each window in the high-wing design. Hawaiian is countering 
with an advertisement, which in at least one case ran simultaneously with 
the Aloha advertisement, that emphasizes the safety factor of low-wing 
aircraft in over-water flights. The Hawaiian sales pitch reads in part that 
"onlv Hawaiian flics low-wing Super Convairs for dependability over island 
waters, preferred by overseas carriers throughout the world. The cabin's 
above the wing.” 

► Lear, Inc. and Sud Aviation have signed an agreement to develop a 
completely automatic landing system for the Caravelle turbojet transport. 
The system will utilize ground signals that will be fed by a landing computer 
into the autopilot. 

►United Air Lines is studying possibilities of installing arresting gear for 
its Boeing 727 medium-range transports. United's specification to Boeing 
calls for extra structural strength in areas likely to bear the brunt of arrested 
landing loads. Device under consideration will be similar to an aircraft 
carrier cross-deck pennant, but chances arc that the wire would be caught 
by the landing gear rather than by a tail-hook. Landing gear would require 
less structural strengthening to cope with arresting load than would fuselage 
structure to handle a tail-hook, so the weight penalty would be less. 

► Early traffic indications point to a remarkable comeback for the Lockheed 
Electra turboprop transport since undergoing wing and engine nacelle 
modifications. Most carriers report high load factors on Electras operating 
over major routes. 

► Federal Aviation Agency has commissioned a Doppler VOR at Marquette. 
Mich, and will commission a second unit at Rikers Island near La 
Guardia Field. New York, about the first of August. Doppler VOR permits 
the location of a VOR unit in areas where obstructions such as buildings, 
gas tanks or bridges— as in the case of Rikers Island— would render a standard 
VOR inefficient. 

► Aeroflot will double the size of its aircraft fleet by 1965, and approximately 
65 new Russian airports will be in full operation by then. At the present 
time, 200 of the airline's 2,000 aircraft are either turboprop or turbojet 
powered. 

► Three Brazilian carriers— Panair do Brasil, Real and Varig— will pool equip- 
ment on international routes to reduce operating costs. The economy 
measure was recommended by Brazil's President Janio Quadros. 

► Air Line Pilots Assn, has protested a Civil Aeronautics Board decision 
denying the union's request to intervene in the temporary mail rate pro- 
ceeding for Southern Airways. ALPA President C. N. Savcn charged that 
the federal government has continued to subsidize Southern without attempt- 
ing to investigate to determine whether the airline's management is meeting 
standards of “honesty, efficiency and economy.” 

► Japanese bid for an around-the-world route for Japan Air Lines received a 
setback last week with State Department refusal to grant the carrier a New 
York-Europc route. U.S. will consider extending Japan Air Lines’ Pacific 
route from the West Coast to New York but is withholding rights beyond 
because of the large number of carriers already serving the North Atlantic. 
Negotiations were recessed June 30 without fixing a date for resumption. 
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SEPTEMBER 1, 1927 CONCORD, CALIFORNIA 


YESTERDAY — a Boeing 40-B2 soared up 
and to the East as throngs of people witnessed 
the opening of a new era in commercial avia- 
tion — tile first coasl-to-coast passenger flight. 
Flying at the incredible speed of 150 mph, two 
passengers and cargo were landed in New York 
32 hours later. The fuel — Standard Red Crown 
Aviation Gasoline. 

This historic cross-continent flight by United 
Air Lines’ forerunner, Boeing Air Transport, 
marked another Standard ’’first’* — one of a 
continuing series of pioneering achievements. 


TODAY famous Chevron Aviation fuels and 
RPM Aviation lubricants help power United's 
fleet coast-to-coast in less than 6 hours . . . give 
safe, dependable performance for commer- 
cial, business, and private pilots throughout 
the West. Standard’s forward-looking research 
has helped lead the way in aviation ... is 
developing new products for tomorrow’s 
aviation achievements. 

From “jennies” to jets — in the development 
of supreme quality aviation products 
STANDARD IS FIRST! 



Dealers lake better 


the West's leading 


STANDARD OIL COMPANY OF CALIFORNIA 
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Cargo and Local Service Airlines 
List Officer, Director Salaries 


Washington— Following is a list of 
airline officers’ salaries, bonuses and in- 
direct compensation, expenses, and 
stockholdings for the year ending Dec. 
31, I960, as filed with the CAB. 





National Aeronautics and Space Ad- 
ministration’s Astronomical Observatory 
will be launched 500 miles into space 
in 1963. It will orbit above the screen 
of Earth's atmosphere, which distorts 
and absorbs radiation from stellar 
objects. Observations through a 36 inch 
telescope from this vantage point will 
provide astronomical data unavailable 
from any ground-based equipment. 

Initial Stabilization — Within five hours 
after reaching orbit, the Astronomical 
Satellite’s stabilization and control sys- 
tem will eliminate tumbling and roll, and 
orient its optical axis away from the sun. 
Reference to a predetermined star pat- 
tern will verify initial stabilization. 
Accurate Stabilization— Next, the satellite 
will be pointed and held to within 1.0 
minute of arc, using feedback from the 
system’s six star-trackers. Feedback from 
experimental optics will then be used 
to stabilize the satellite within 0.1 sec- 
onds of arc. 

General Electric’s Missile and Space 
Vehicle Department is developing the 
stabilization and control system for the 
Astronomical Satellite. Similar systems for 
Atlas and Thor re-entry vehicles, and 
Advent and Nimbus satellites have al- 
ready been designed by MSVD ... a de- 
partment of the G.E. Defense Electronics 


GENERAL ELECTRIC 
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ASTRONOMICAL SATELLITE will orbit beyond Earth's atmospheric haze- 
historic barrier to man's study of stars. Once this NASA satellite is stabilized 
in orbit, its ground-controlled telescopic and electronic equipment can 
automatically observe, collect and transmit data. The control and stabilization 
system for this orbiting astronomical observatory is being developed by 
General Electric’s Missile and Space Vehicle Department for Grumman Air- 
craft Engineering Corporation, prime contractor for the Astronomical Satellite. 

GENERAL® ELECTRIC 


MISSILE AND SPACE VEHICLE DEPARTMEN 




AERONAUTICAL ENGINEERING 


FIFTH TURBOFAN-POWERED Douglas DC-8. N8055U. was flown by Aviation Week for this pilot report. United Air Lines plans to use 
the long-range aircraft on Hawaii service, eventually flying Chicago-I lawuu nonstop. Normal range at full gross is 5,000 naut. mi. 


Aviation Week Pilot Report: 

Turbofan Engines Extend Range of DC-8 


By William S. Reed 

Long Beach, Calif.— Despite a 40% 
increase in takeoff thrust afforded by 
Pratt Si Whitney JT3D-1 turbofan en- 
gines. the Douglas Series 50 DC-8 re- 
tains good low-speed handling qualities 
stemming from a control system design 
attributable in part to limiting wing 
sweep to 30 degrees. 

Although 21 mph. slower in maxi- 
mum permissible speed than the fastest 
jet transports, the turbofan-powered 
DC-8 will cruise economically with high 
payloads over long ranges. The aircraft's 
long-range cruise speed is comparable to 
or better than that of other transports 
and fuel costs should prove to be less 
of a factor in direct operating costs. 

Douglas says it has emphasized 
safety, maintainability and ease of han- 
dling, in that order. 

Qualitative Data 

To collect qualitative data, this 
Aviation Week pilot made two flights 
totaling 3 hr. in the No. 5 fan-powered 
aircraft with Douglas' engineering test 
pilot Paul II. Patten. Previously, this 
writer rode along as an observer in the 
No. 5 fan aircraft on a semi-global flight 
during Federal Aviation Agency func- 
tional and reliability* tests. During this 
14.670 naut. mi. (16.890 stat. mi.) 
flight to demonstrate the long-range 
capabilities of the craft, the following 
points were noted: 

• Nonstop flight from Long Beach. 
Calif., to Rome. Italy, covering 6.890 
stat. mi., took 11 hr. 17 min. Takeoff 


from Long Beach was made at 291,000 
lb. which included 151.925 lb. of fuel 
and 38 crew members and observers. 
Mad the runway been longer or without 
obstruction, gross weight could have 
been at maximum- 3 14.000 lb. Landing 
at Leonardo da Vinci Airport near Fium- 
icino was made with 20,000 lb. of fuel 
remaining, easily enough for another 
hour cruise at altitude with ample re- 
serves for approach in any weather. Av- 
erage block-to-block ground speed for 
the flight was 61 1 mph. with an aver- 
age tail wind component of 65 kt. 

• Rome to Amsterdam leg of the flight, 
covering 870 stat. mi., was made the 
following dav requiring 2 hr. 4 min. 
due to weather delavs. 

• Amsterdam departure for Caracas, 
Venezuela, was made after refueling. 
This 5.300-mi. flight took 10 hr. 33 
min. and the aircraft carried 1 16.000 lb, 
of fuel for a runway -limited gross weight 
of 250.000 lb. A shorter southern route- 
over France. North Africa, the Azores 
was ruled out because of the French - 
Algeria crisis which closed all air traffic. 
'Die route flown covered Prestwick. 
Scotland; great circle to Newfoundland: 
Bermuda: San Juan: to Caracas. Aver- 
age ground speed was 504 mph. against 
headwinds averaging 23 kt. 

• Caracas-Long Beach leg of the flight 
covering a ground track of 3,820 stat. 
mi. was made in 7 hr. 45 min. for an 
average ground speed of 493 mph. 
against winds of 40 kt. 

•Totals for the trip: Distance. 16.890 
stat. mi.: flying time 31 hr. 41 min.; 
average block-to-block ground speed. 


532 mph.: elapsed time from Long 
Beach departure to return. 68 hr. 42 

Servicing and maintenance required 
during the FAA test flight totaled “2 
manhours, all performed by a six-man 
crew carried aboard on the trip. The air- 
craft was the second of three Scries 50 
DC-Ss which since have been delivered 
to KLM Royal Dutch Airlines. 

Aircraft used for the Aviation Win s 
flights was NS035U, the 133rd DC-S 
off the Douglas line and the second tur- 
bofan-povvered aircraft in United Air 
Lines' markings. Ramp weight for the 
first flight was 189.600 lb. including 
58.700 lb. of fuel. Second flight was 
at a ramp weight of 1S3.000 lb. includ- 
ing 52,100 lb. of fuel. Both flights 
were production tests to shake down 
the various systems in the craft and as 
such, explored virtually the entire 
operational performance envelope. 

A feeling of familiarity is gained 
when settling down into the left scat of 
fhe DC-S, probably due to Douglas’ 
efforts to make fhe layout similar to its 
previous transport aircraft. Of particu- 
lar note is the convenience of the nose 
gear steering wheel located near the 
pilot's left knee and canted at a 3(V 
dcg. angle to the vertical. An addi- 
tional ground handling bonus is offered 
by “full-time" hydraulic nose gear 
steering controlled by the rudder pedals. 

The wheel is used only for sharp turns 
such as when the DC-8 was turned I SO 
deg. in two-thirds of the runway width 
at Long Beach. At first, drawing on pre- 
vious experience with nose wheel stccr- 
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FAN CASCADES in the stowed position (left) allow lor the smooth flow of bypass air from the forward fan of the JT3D-1 engines. 
Effectiveness of thnist reversal on all four engines was assessed during a lauding (right) at Ontario International Airport. Calif. 


ing arrangements coupled to the rudder 
pedals, a somewhat skeptical view was 
taken of this arrangement. It was an- 
ticipated that steering would become 
over-sensitive as ground speed built up. 
especially near rudder effectiveness 
speed. As it turned out. the steering, 
even at near-rotation speed, does not 
become sensitive or require any special 
technique. 

Performance indicated by a data 
sheet compiled by Douglas for training 
showed that for the existing tempera- 
ture. 63F. refusal speed. (V,), was 116 
kt.: rotation speed. (V K ), was 131 kt. 
and initial climb speed. (V„). was 146 
kt. Stabilizer setting for a center of 
gravity of 23.1% MAC was .8 units 
nose down. Minimum ground control 
speed. Va w was 113 kt. for the am- 
bient temperature. Actual V is 
much lower since the minimum was 
established with the nose wheel stccr- 
inginopcrativc. 

The first takeoff was made from Run- 
way 30 at Long Beach with strong 
gusty winds quartering from the left. 
Directional control was easily main- 
tained without the necessity of using 
the left hand on the nose gear steering 
wheel. Some difficulty was experienced 
in reading the airspeed indicator which 
uses a pointer cut off at a 45-dcg. angle 
at the tip. Attempting to interpret the 
point at which the airspeed read 131 kf. 
is nearly impossible but not critical. 
Variations in rotation speed up to 10 kt.. 
either side of the speed, demonstrated 
during FAA abused takeoff tests is not 
considered to greatly compromise take- 
off performance. 

Once airborne with gear retracted 
and flaps up at 160 kt.. airspeed was 
held at 180 kt. while climbing to 2.000 
ft. and turning to a heading of 1 80 deg. 
Airspeed was increased to 280 kt. after 
clearing the congested area and only 
then was it noted that elevator trim hail 
not been used since brake release. The 
aircraft remained in trim throughout 


rotation, gear and flap retraction and 
leveloff at 2.000 ft. mean sea level. A 
best climb speed of 280 kt. is recom- 
mended in the fan-powered type com- 
pared with the previous Douglas jets 
which operated best at 310 kt. 

Handling qualities of the Scries 50 
is in all respects similar to the earlier 
DC-8s (AW Apr. 4. 1960. p. SO). The 
increase in thrust has changed some 
numbers with regards to minimum con- 
trol speed, best climb speed, etc., but 
control system changes were not neces- 
sitated by increased thrust. Power of the 
Rolls-Royce Conway engines, for which 
design consideration was given, dictated 
the amount of rudder and elevator area 
necessary' and it was not necessary to in- 
crease the sizes of these surfaces for the 
Pratt &* Whitney JT3D-1 engines. 

A series of climbing turns to 20,000 
ft. showed the DC-8 to handle well with 
respect to control forces. Visibility' is on 
a par with other transports but a some- 
what higher climb angle results from 
the increased thrust. Aileron control is 
smooth during all rates of roll (spoilers 
are used to give increased response only 
when the gear is down) although forces 
seem somewhat high. This does make 
for a "solid feel,” however. 

Leveling at 20.000 ft., a scries of 
stalls was performed. The first, in a 
clean configuration, saw the aircraft pav 
off at an airspeed of 125 kt. Mild buf- 
fering started at about 140 kt.. increas- 
ing in intensity until it became very 
heavy at the stall. Control rcmainccl 
positive at all times. In landing config- 
uration. the aircraft stalled at 98 kt. 
IAS with 50 deg. flaps extended. Con- 
trol remained equally good. 

Acceleration hack to climb sneed of 
280 kt. showed that the DC-8 has posi- 
tive speed stability with positive but 
not excessive trim change required with 
power changed. The automatic pitch 
trim compensator (PTC) which trims 
against the aerodynamic tuck that com- 
mences at 0.70 Mach came into play as 


280 kt. appeared on the airspeed. 

Climb schedule was held at 0.75 
Mach when it coincided with 280 at 

30.000 ft. This was held until leveling 
off at 35,000 ft. indicating .75 and 250 
kt. 

Climb to 35.000 ft. took about 35 
min. including time out for a series of 
stalls at 20,000 ft. 

Cruise conditions were established at 

35.000 ft. and the aircraft settled down 
to an indicated .82 Mach (.S25 true) 
with EPR setting at 1.59. Fuel flow 
was 2.550 Ib./hr./enginc and true air- 
speed figured out to 475 kt. (548 mph.). 
At long-range cruise, the aircraft would 
be cruised at .81 indicated, and climbed 
as traffic dictated to near the maximum 
certificated altitude at 42,000 ft. This 
procedure was used on the nonstop 
flight to Rome and will undoubtedly 
be used by KLM and United on long 
hauls. Operating at faster cruising 
Mach numbers puts the aircraft farther 
into the drag rise which yields only 
small percentages of increase in true air- 
speed out of all proportion to increases 
in fuel consumption. This is character- 
istic of all large swept wing jets which 
find their most economical cruise speeds 
at around 0.80 to 0.82. Only the neces- 
sity of meeting advertised schedules dic- 
tates faster cruising speeds despite the 
fact that increasing speed by 0.02 Mach 
number, from 0.82 to 0.84 for example, 
an increase of 2%, will see fuel con- 
sumption rise by 12%. 

The DC-8 then was taken out to 
where the normal operating limit (V.„) 
warning bell sounded. Handling quali- 
ties remained good and aerodynamic 
noise increase was at a nominal level. 
Just how far into the drag rise the air- 
craft was operating could be seen by 
observing the amount of extension of 
the pitch trim compensating stick on 
the copilot’s control column. The air- 
craft also was operated in the drag rise 
without the benefit of pitch trim com- 
pensation with the increasing nose 
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Mach 3 
Technology 


Torturing aircraft structures with the world’s largest 


“gramaphone” To predetermine in-flight 
stresses on an aircraft as advanced as the Air Force’s 
Mach 3 B-70 Valkyrie, it was necessary to make sweeping 
advances in the state-of-the-art of testing procedures. 

One way the Los Angeles Division of North American 
Aviation met this challenge was to build the largest, loud- 
est acoustical test chamber in the world. Here, a mam- 
moth 47 foot by 30 foot concrete loudspeaker horn can 
blast aircraft structural specimens with up to 170 deci- 
bels of noise. This is the equivalent of 54,000 five-tube 
radios going full blast, yet ingenious soundproofing keeps 
this noise to no more than a discreet whisper outside the 
lab. The noise inside the lab is so great that the heat 
generated could ignite fiber glass insulating material. 


Specimens up to 6 feet by 25 feet can be tested in the 
acoustical lab. It has the capacity for: progressive wave 
as well as reverberant sound fields; grazing or normal 
incidence specimen orientation: discrete frequency or 
random noise at sound levels up to 170 dbs; thermal 
environment testing from — 100°F to + 1200°F ; fre- 
quencies of 50 to 10,000 cycles per second. This is indeed 
a remarkable facility for acoustical testing, fatigue test- 
ing, and vibration testing. 

This giant acoustical laboratory can not only carry out 
testing on tomorrow’s Mach 3 aircraft, but can perform 
tests on aerospace craft still ten years from reality. The 
lab is only one of the many that the Los Angeles Division 
has developed to conquer problems of space age flight. 


Builders of the B-70 Valkyrie 

THE LOS ANGELES DIVISION OF NORTH AMERICAN AVIATION 


down moment becoming obvious as 
speed built up. It was possible, how- 
ever, to hold straight and level without 
trimming but at the expense of con- 
siderable full force on the wheel. Force 
required is not high enough for mal- 
function of PTC to be a "no-go" item 
in passenger operation. 

Stabilizer trim is accomplished cither 
by a thumb-operated switch on the con- 
trol wheel or by use of a conventionally 
located trim system on the center pedes- 
tal. Button-operated aileron trim is not 
included in the DC-8 in the form of a 
four-way switch, i.e., fore and aft for 
elevator trim, side to side for aileron. 
It is necessary to reach the aileron trim 
knob with the right hand and the po- 
sition is somewhat awkward since the 
knob is located behind the plane of the 
pilot's seat back. 

Recovery from pilot-induced insta- 
bility such as Dutch roll was accom- 
plished by straight forward techniques 
both visually and on instruments, i.e., 
wings level by use of aileron, yaw 
stopped by use of rudder. 

Thrust reversing is very effectively 
provided by a fan cascade reverser for 
the bypassed air and by main exhaust 
gas reverser cover doors. Operation is 
pneumatically powered and designed 
fail-safe so that any malfunction in the 
system will cause the reversers to fail 
in the "off” position. Actuation is rapid 
with only a brief pause at idle rpm. 
necessary while the mechanism is in 
transition. Position lights on the in- 
strument panel let the pilot know the 

In flight, numbers two and three en- 
gines can be operated in reverse thrust 
up to maximum continuous power as- 
suring that rapid descent can be made 
in case of emergency. Lockout devices 
present numbers one and four engines 
from being reversed unless there is 
weight on the landing gear. 

The DC-8 employs no other high 
speed drag or braking device other than 
thrust reversal which appears to cause 
less buffetting and milder trim changes 
than spoilers or other speed brakes. 

Emergency descent was demonstrated 
while at 35,f)00 ft. from a cruise speed 
near Mach 0.88. All engines were cut 
to idle and the thrust reverser levers 
on the inboards were pulled back as 
soon as two and three slowed to idle. 
Once the actuator lights showed that 
the reverser cycle was complete, maxi- 
mum continuous power was applied to 
the inboards while nosing over scverelv 
to maintain 0.80 Mach number or the 
maximum limit airspeed. Floor angle is 
near 30 deg. and the rate of descent 
about 13,000 fpm. Descent from 42,- 
000 to 1 2,000 can be made in this 
manner in less than 2.5 min. 

Leveling off again at 1 5,000 ft., ma- 
neuvers consisting of steep banks with 
one and two engines out were made 


with the boost on rudder and aileron 
disconnected. Although not capable of 
rolling with fightcr-likc agility in this 
state, the DC-8 was safely controlled 
through all necessary maneuvers. 

One landing was made at Ontario In- 
ternational Airport to check the func- 
tioning of the automatic approach cou- 
pler with the ILS. Downwind leg was 
flown at 180 kt. with flaps up. The 
aircraft’s gross weight bv this time was 
173,000 lb. Flaps were’ lowered to 25 
deg. and airspeed reduced to 145 kt. 
prior to intercepting the runway local- 
izer. The coupler worked very well 
despite the severe test of intercepting 
the localizer at a 60-deg. angle. At glide 
slope interception, airspeed was re- 
duced to 1 37 kt. as the flaps were low- 
ered to 50 deg. Automatic approach 
was discontinued at the middle marker 
and a visual landing executed without 
additional trim from approach speed. 
Flare speed for this weight u'as 122 kt. 
Lateral control is positive and requires 
no "leading” on the pilot’s part. 
Conventional Landing 

The DC-8 is landed in a conven- 
tional manner with the attitude of the 
nose rising steadily as the airspeed 
bleeds off, much as the procedure with 
straight-wing aircraft. It is in every re- 
spect an easy aircraft to land and docs 
not require any reorientation of think- 
ing. Once the main gear is firmly on 
the ground the nose gear is lowered, 
whereupon the wing spoilers automati- 
cally deploy, providing the copilot’s 
selector has’ been placed in the armed 
position. Directional control is handily 
maintained with the coupled nose gear 
steering by rudder pedal requiring no 
transition to the hand wheel. 

Reversers arc put into operation and 
when the transition lights indicate all 
four are in position, reverse thrust is 
applied. Maximum continuous power 
can be applied to all four engines down 
to a speed of about 70 kt. Below that, 
foreign object ingestion may occur and 
thrust usually is reduced to reverse idle 
except in an emergency. 

Takeoff from Ontario at 172,000 lb. 
was conducted with numbers three and 
four engines retarded to idle after pass- 
ing V, speed. Directional control was 
maintained without trouble and nidder 
force was not excessive on the cliinbout. 

Two landings were made at Long 
Beach, one on each of the separate 
flights. Gross weight on landing after 
the first flight was about 178,000 lb. 
for which the book showed flare speed 
to be 124 kt. 

Second landing at Long Beach run- 
way was by this time made with 
some familiarity with the aircraft. Flare 
speed was 1 kt. slower, 121 kt., and the 
sharp turnaround capability was dem- 
onstrated in order to turn and backtrack 
on the active runway. 
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British Study Space, Supersonic Craft 


By Herbert J. Coleman 

Farnborougli— Britain’s Royal Air- 
craft Establishment is working on a 
wide variety of designs ranging from 
space vehicles to aerodynamic problems 
of supersonic transports. 

In a limited showing. RAM engi- 
neers revealed some aspects of studies 
that cover investigation of high angle 
of incidence regimes, such as in the 
Handley Page 1 1 5 slim delta airplane 
due to fly soon, to the varying shapes 
of bomb containers. The Establish- 
ment now has 6.000 employes (1,600 
of them scientists) at Farnborougli, 
Bedford. Aberporth. Llanbcdr, West 
Freugh and Larkill. The latter stations 
are mostly concerned with missile and 
drone testing. 


At Bedford, engineers use varied 
wind tunnels, from low speed to hyper- 
sonic. to test VTOE models, buffet 
effects on flows over cavities, such as 
bomb bays, and measurements of shock 
patterns using the Schlieren technique. 
Considerable static test work on the 
Mach 2 Bristol T.18S has been done 
at Farnborougli and Bedford. 

Expanding into the field of visual 
navigation presentation for pilots, Farn- 
borough has developed a unique system 
using strip maps of Europe, micro- 
filmed in color. Position is transmitted 
from a doppler unit to the cockpit. 
The idea was formulated by K. R. 
Honick, principal scientific officer, and 
the unit was designed by E. W. Davis. 


The display shows the airplane’s 
ground position and track superimposed 
on the colored topographical map in a 
circular area of about 45 naut. mi.; the 
scale can be either 1:500.000 or 1:1.- 
000,000. 

This display is driven from a naviga- 
tional computer which combines drift 
angle with heading to determine the 
track; ground speed is resolved into 
north-south and cast-west components. 

The computer also has a memory 

the microfilm device, the whole of 
Europe, as well as North Africa, is con- 
tained On a 9 5 -ft. film roll which can 
be controlled by the pilot. The instru- 
ment was first flight-tested in February, 
1960. Component parts were built by 
I.. Adams. Ltd. Commercial aspects 
have not yet been explored. 

Recent Activities 

In recent times, the Roval Aircraft 
Establishment has directed moir of its 
attention and capabilities toward nuior 
accident investigations 3nd thi life 
sciences, according to M ) l.ighthill. 
director This work has resulted in de- 
velopment of cabin pressurization de- 
vices and a Type B full-pressure suit 
used when cabin pressure is lost. 

The suit is lightweight and consists 
of a rubberized fabric inner layer, terv- 
lene outer laver. and a folding helmcnt 
with a transparent Melincx window 
which snaps shut over the pilot’s head 
in an emergency. The suit weighs only 
about 12 lb. and gives the pilot a 
high degree of mobility, 

Lighthill said considerable emphasis 
now is given to supersonic transports, 
in cooperation with French QNF.RA; 
the British arc working on a long- 
range model of a Mach 2-plns airplane, 
and the French are interested in medi- 
um-range transports. Lighthill predicted 
a supersonic transport will be built 


I he device has been flow 
naut. mi. on jet aircraft. 



EXPLOSIVE DECOMPRESSION effects are studied in cabin corresponding to Victor and 
Vulcan cockpit shapes by Britain’s Royal Aircraft Establishment. 
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within five years and could be in service 
before 1970 at operating costs com- 
parable with today's big jets. 

In other transport applications. 
Lighthill said the Farnborough team 
now is working on modifications to tip- 
jet silencers on the Rotodyne VTOL. 
transport and contended that "difficul- 
ties with noise on this aircraft can be 
resolved." 

Turning to space. Lighthill said RAF. 
is “putting all our weight on this." and 
mentioned development of a com- 
munication satellite in conjunction 
with the British General Post Office. 
Successful orbiting of such a device. 
Lighthill emphasized, would put Britain 
in a good negotiating position with 
other countries. He was opposed to 
"putting a dead weight in orbit." con- 
tending that any device “must work 
for you to be of any value.” 
Paddlewheel Design 

One communications design, which 
RAE personnel stressed was onlv a 
“possibility" in the field, is the four- 
biaded paddlewheel type, with solar 
batteries contained in the paddles and 
communications equipment in the 
blade tips. Fuel would be in the hub 
and probably would be some form of 
propane. RAE said the satellite would 
be stabilized in relation to earth and 
400 channels of communication would 
be available in this particular concept. 

Lighthill said satellites such as this 
could be put in orbit using the dc 


Havilland Blue Streak as a first stage, 
plus the French Veronique and anothci 
unnamed stage, a proposal which has 
been pressed for a European consor- 
tium of nations by Minister of Aviation 
Peter Thorneycroft. 

Flight Tests 

Farnborough docs considerable flight 
test work and currently is flying an 
Avro 707C in investigation of elec- 
trical control systems. The airplane is 
a tandem two-seater with right scat sec- 
tion fitted with varied electrical pick- 
offs which actuate hydraulic controls. 
A Vulcan also is being used for various 


Blue Steel standoff bomb-mounting 
tests. 

Gust effects on helicopter rotor 
blades are being studied on a Bristol 
Sycamore helicopter, with an instru- 
mented de Havilland Chipmunk flying 
nearby to make photographic and elec- 
tronic measurements in often severe 

Another test project involves a 
Glostcr Javelin fitted with a device tap- 
ping bleed engine air to blow rain off 
the pilot’s windshield. This airplane 
has flown considerable hours in zero 
visibility conditions at Singapore; 
recorders mounted on the wing measure 
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Space-Age Project “HEAT FOIL" 



& mmm , immi.. 




..searching for plastics materials that 
can “take” temperatures of 20,000° F. plus 


Monsanto has developed high-heat-resistant 
resins for laminates that remain intact for 
upwards of 2-3 minutes at temperatures as 
high as 20,000° F.; that maintain integrity 
for 200 hours at 600° F. Under evaluation 
are plastics laminates that hold promise for 
rocket nose cones, nozzles, and other com- 
ponents exposed to high heat. 


By applying basic knowledge of polymer 
chemistry to the problem of service life 
under heat, Monsanto is making new 
breakthroughs on the problem of high-heat 
resistance with plastics. One of the most 
promising plastics now being evaluated is 
a silane-modified phenol-formaldehyde 
resin which makes laminates and moldings 
that retain integrity after hundreds of 
hours of exposure to temperatures of 500- 
600° F. Still other polymers under devel- 
opment hold promise of broadening tem- 
perature resistance for increasing lengths 
of time. 

MOLECULAR DISSOCIATION 
SETS UP COOLING ACTION 

Some resins under study form a char layer 
which insulates the interior and reradiates 
a large portion of frictional energy. Plastics 
laminates made from such resins provide 
insulating walls for interior surfaces or 


HEAT RESISTANCE-PLUS STRENGTH 
AND LIGHT WEIGHT 

As in many other fields, laboratory tests 
for space-vehicle science are hard to cor- 
relate with actual field performance. In 
standard Oxyacetylene Tests and Stabi- 
lized-Arc Tests, heat-resistant plastics 
laminates show adequate retention of 


structural integrity under high-heat stress. 


Like other, more common reinforced plas- 
tics, the new heat-resistant laminates have 
exceptional mechanical strength. The fol- 
lowing table indicates some of the mechan- 
ical properties obtained with a H" section of 
a laminate made with a Monsanto silane- 
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COMMERCIAL PROMISE, TOO! 

In addition to the properties described, 
the plastics laminates created for high-heat 
resistance are practically immune to fuels, 
oils, and solvents. 




THE CONTINUING SEARCH 


OUTSTANDING ELECTRICAL 
PROPERTIES 

Heat-resistant plastics laminates have also 
shown outstanding performance in elec- 
tronic applications wherever frequent 
cycles of heat and cold are a problem. 
While maintaining mechanical strength, 
plastics laminates (as described) showed no 
degradation of dielectric constant or loss 
tangent. The following table shows results 
on a typical panel after various numbers of 
cycles of heating for one hour at 550° F., 
then cooling J4 hour to room temperature. 


ELECTRICAL PROPERTIES AFTER CYCLING 
(Approximately 9 KMC Resonant Cow 1,1 


1 

1 

<n?r.at??0«/r. 

Dielectric Constant 

Loss Tangent 

200 

4!72?B 

II 


OPTIMUM PARTS PERFORMANCE 

In fabricating parts for optimum perform- 
ance under high-heat conditions— fibrous 
glass, asbestos, or nylon is impregnated 
with resin, is molded, filament-wound or 
laminated by any of several methods, then 



Project “Heat Foil’’ is a continuing study 
of resins for high-heat resistance and of 
resins whose energy of dissociation makes 
them outstanding for high-temperature ap- 
plications. This search will continue to de- 
velop materials that will help answer the 
high-heat requirements of a space age, in 
defense and industry. Monsanto Chem- 
ical Company, Department AV-6, C 
Building, St. Louis 66, Missouri. 


Monsanto Space-Age 
Projects lor Government 
and Industry 

* High-Temperature Hydraulic Fluids 

* Coolant-Dielectrics for Electronic Equipment 

* High-Temperature Plastics 

* Improved Nitrogen Oxidizers for Solid 

Propellants 

* Fire-Resistant Structural Plastics 

* Hydrocarbon Fuels for Jets and Missiles 

* Fire-Resistant Hydraulic Fluids for Ground- 

Support and Missile-Launching Equipment 

* Radiation-Resistant Heat-Transfer Fluids 

* High-Temperature Lubricants and Additives 

* Radiation-Resistant Reactor Coolant- 

Moderators 

* Intermetallic Semiconductor Materials 

* Pure Silicon for Transistors, Rectifiers. Diodes 

* Ultra-Fine Metal Oxides 

* Materials for Vibration Damping 

* Heat-Resistant Resins for Laminating 

* Inorganic Polymers 

* High-Energy Solid Propellants 

You are invited to work with Monsanto on 
your materials needs in the above fields. 



progress and. in some eases, windshield 
damage due to driving rain and hail. 

Farnborough’s Metallurgy and Phy- 
sics Department is working on metal 
fatigue and fracturing, with emphasis 
on development of titanium and alum- 
inum alloys for supersonic transports in 
which skin temperatures would exceed 
100C in kinetic heating. Research on 
high-temperature materials is primarily 
centered on graphite and certain car- 

Thc Physics Department is exploring 
the initial stages of hardening of a 
single crystal under cyclic stress, and 
problems of surface diffusion and of 
thermal expansion at high temperature. 
Another study is of interaction of gas 
molecules with solid surfaces. 

A high-speed track for tests of civil 
aircraft passenger seats, similar to those 
used in BOAC Comets and Britannias. 
has been built on the Farnborough 
perimeter. Seats arc mounted on a rock- 


et-propelled trolley which accelerates to 
about TO mph. and is stopped bv a 
hydraulic device utilizing a water-fiiled 
cylinder on the trolley and a tapered 
steel piston which is at the end of 
the track. 

Deceleration is about 6g in 6i ft. 
Two dummies ride the scats, which are 
strain-gaged and connected to recorders 
by trailing cables. Engineers said seats 
tested so far would be "satisfactory” in 
actual crashes of up to 9g forces. 

Shown for the first time was an air- 
launched banner target, developed by 
the R.F.D. Company. Ltd., of Codaim- 
ing, and flight tested by RAE on a 
Glostcr Meteor. The nvlon target is 
packed in a light alloy container fitted 
to a wing pylon on the Meteor and con- 
nected. after ejection, by an 800-ft. 
nylon cord. Attacking aircraft pick up 
the banner from 6.000 yards by zero- 
ing in on a radar reflector. Entire unit 


Indicator on Pressurized Rotor 


Blades Warns of 

By David A. Andcrton 

Stratford, Conn.— Pressurized heli- 
copter rotor blades, mounting a tell- 
tale device to indicate pressure loss due 
to crack initiation, will be delivered on 
the first commercial S-61s by Sikorskv 
Aircraft Division of United Aircraft 

With this new inspection method, 
operators will be able to check blade 
condition during a simple walkaround 
by ground crew and pilots, rather than 
having to pull the blades for a two-honr 
check of their integrity. 

If further approval is obtained from 
Federal Aviation Agency— which now 
authorizes installation only-openitors 
will be able to run their blades until 
the tell-tale indicator shows. They now 
retire all blades, regardless of condition, 
at 2.500 hr. 

Both these factors— reduced inspec- 
tion time and longer blade life-will 
effect major savings in direct operating 
costs of rotarv-wing craft. 

Other Applications 

Sikorsky says all blades from now on 
will be pressurized. Submission of the 
S-5S installation to FAA was the first 
approach; following the S-61 installa- 
tion. the blades also will be installed 
on the S-64 crane. U.S. N'avy is proc- 
essing change orders for the ITSS-1 and 
HUS models, but the Army— with a 
large stock of spare unpressurized blades 
on hand— isn’t quite ready to move. 

BIM bladcs-named for Blade Inspec- 
tion Method— are interchangeable with 
current Sikorsky blades, 'fhev weigh 
about 2 lb. per blade more, but in- 


Crack Initiation 

tcrchangcability is effected by changing 
the non-BIM blade balance wciglits. 

Basic scheme is simple; the blade spar 
is pressurized to 10 psi.. and a simple 
tell-tale gage is bonded to the inboard 
root rib. Part of the pre-flight inspec- 
tion will be to check visually the po- 
sition of the tell-tale. If it shows red. 
there is a crack somewhere in the 
blade, and the blade can then be pulled 
and replaced. 

After the red indicator shows, there 
is still some life in the bladc-pcrhaps 
10 to 100 hr.-so that a helicopter at 
a remote base could safely be flown 
back to a maintenance station. 

Operators using non-BIM blades can 
send them back to Sikorsky for rework. 
10 Years' Background 

The BIM approach is not suddenly 
new at Sikorsky; it dates back about 
three vears. and can trace its origins 
about 10 years back. 

It started as an inspection technique, 
growing out of the uncertainties of de- 
sign. It is difficult to predict blade 
life, and once having designed the 
blade, there is nothing that can be done 
to change its life. Furthermore, the 
designer can’t afford the luxury of high 
margins of strength; the blade has got 
to be designed with a life figure in 

Blade life-or reliability— is a function 
of many random variations in its com- 
ponent parts, production and inspection 
techniques, operating procedures, en- 
vironment. measuring standards and 
maintenance techniques. With the 
tightest possible controls over all con- 
trollable variations— those of manufac- 


turing, inspection and maintenance— 
there is still no way of controlling oper- 
ating procedures and operating cn- 

These two factors weigh heavily in 
the determination of blade life and are 
major causes for the wide scatter that 
occurs in blade life. 

Because no designer can control these 
two items, testing enters the develop- 
ment picture. By a combination of test 
and calculation, a designer is able to 
get better control over his design; but 
he still lacks absolute control. For that 
reason, life figures are assigned after 
they have been calculated conscrva- 

Current Requirements 

This is the basis for current require- 
ments that blades be retired at 2.500 hr. 
life, nr that engines be overhauled at 
stipulated intervals or that airframes 
be inspected at certain intervals. But 
to most designers, throwing all blades 
away at 2,500 hr. is like throwing out 
a barrel of apples because one apple 
has spoiled— all rotor blades do not have 
the same fatigue life. By using the 
traditional approach to life expectancy 
problems, calculations and tests will 
show that failures can be expected after 
certain times. 

So an arbitrary life limit is set below 
the calculated and tested scatter, on 
the theory that this is conservative. It 
is: it also penalizes the large portion of 
the items which wouldn’t have failed 
at that time. 

Sampling techniques, which arc the 
basis of testing, do not extrapolate well 
to the whole quantity of items inv olved. 
The answer is to get some kind of 
positive indication that failure is about 
to take place. Sikorsky’s approach has 
been to develop the tell-tale which 
shows by indicating a loss of internal 
blade pressure— that a crack has started 
and that the blade must be removed. 

This simple approach is expected to 
pay dividends to operators, and to feed 
back useful information to designers 
for checking their calculations. 


Hurricane Mesa 
To Remain Open 

Los Angeles— Plans to shut down Air 
Force’s Hurricane Mesa supersonic test 
track in Utah have been called off. 
Coleman Engineering Co., the track 
operating contractor, reported. 

Air Force had ordered the track 
closed by June 50 because of diminish- 
ing need for tests of conventional air- 
craft escape systems. 

Receipt by the contractor of a S500,- 
000 contract for continued testing of 
the B-58 escape capsule assures that the 
track will remain in operation, company 
president T. C. Coleman said. 
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Before the actual countdown that sends a giant 
Atlas or Titan ICBM arcing into space, vital propul- 
sion system components of these mighty missiles have 
thoroughly proved their reliability at the production 
environmental testing facilities of Beech Aerospace 
Division near Boulder, Colorado. Here, on a 1,500 acre 
site near the Bureau of Standards cryogenic engineer- 
ing laboratory, Beech has assembled a skilled, unified 
team of scientists, engineers and technicians. 

Working with the most modern equipment avail- 
able (much of it Beech-developed), this team has 
already made significant contributions to speed 
America’s progress in space technology and advanced 


weapons systems. Its achievements include noteworthy 
accomplishments in the fields of advanced propulsion 
systems and components; liquid hydrogen propellants 
and liquid hydrogen storage; research, development 
and fabrication of titanium tankage systems; and en- 
vironmental testing of a wide range of missile com- 
ponents and systems to qualification. 

Because of its experience and facilities, the Beech 
Aerospace Division team is uniquely qualified to ac- 
cept many types of challenging new assignments and 
carry them through rapidly to successful conclusions. 
May we discuss with you how we may be of service? 



BEECH AIRCRAFT CORPORATIO 




• WICHITA 1, KANSAS 



AVIONICS 


Nuclear-Thermionic Power Unit Proposed 


By Barry Miller 

Pleasanton, Calif. - Concept of a 
compact nuclear-thennionic power sup- 
ply which does not require moving 
parts or fluids during its operation and 
whose design is sufficiently flexible to 
be tailored to meet different power re- 
quirements is being proposed to the 
Air Force. Atomic Energy Commission 
and the National Aeronautics and 
Space Administration by General 
Electric Co. 

The powcrplant, called STAR 
(Space Thermionic Auxiliary Reactor), 
is intended to satisfy the electric power 
needs of avionic and instrumentation 
gear of future manned and unmanned 
space vehicles. The STAR concept 
envisions a cylindrical power supply 
comprised of a number of repetitive 
series-connected rings each containing 
thermionic diodes, fuel elements and 
reflectors. Specific power requirements 
can be satisfied by adding enough rings 
to produce the desired power. 
Conversion Gear 

With the addition of a suitable con- 
version gear for boosting its relatively 
low voltage output, the STAR power- 
plant also could satisfy the voltage re- 
quirements of an ion propulsion en- 
gine. according to its designers here 
at the Vallecitos Atomic Laboratory. 
Vallccitos is the research center for 
General Electric’s Atomic Power 
Equipment Department located in 
nearbv San Jose. 

General Electric is only one of sev- 
eral organizations working on nuclear 
thermionic conversion, and one of a 
still larger group concerned with the 
use of nuclear energy for space vehicle 
auxiliary power (AW Aug. 22 p. 69). 

A STAR powcrplant. weighing about 
1.100 lb. and capable of delivering 70 
kilowatts of power could be ready for 
flight in 1966 if the company obtains 
the funding it is now seeking among 
space and other government agencies. 
General Electric engineers say. They 
estimate that a similar 20-kilowatt 
prototype supply, fabricated in a step 
preceding development of a flight 
model, could be engineered for ground 
testing two years earlier. The cost of 
such a program for which preliminary 
engineering work is complete, would 
fall between S25 and $30 million, 
these engineers calculate. 

The STAR power source employs 
the heat generated by nuclear fission 
in a fast spectrum cylindrical reactor 
as the heat source for the direct con- 



COMPACT NUCLEAR-THERMIONIC power supply, called STAR (Space Thermionic 
Auxiliary Reactor) could supply 70 kw. of electrical power for manned or unmanned space 
vehicle applications by 1966, according to its designers at GE. Power supply is composed 
of a number of rings containing fuel elements and parallel-connected thermionic converters. 


version of heat into electricity by 
thermionic conversion. The thermionic 
plasma diodes, or converters, are 
mounted in 1-in. wide circular rings 
with their cathodes in contact with 
the reactor's fuel elements and their 
anodes facing radially outward from 
the periphery of each ring. 

A number of rings are series-con- 
nected to synthesize a powcrplant of 
a desired output. The diodes in each 
ring arc m parallel. 

Thus, the final supply is a cylin- 
drical!;’ shaped stack of 13-in. diameter 
rings supported hv bus bars. The 
length of the supply is a function of 
the desired output power; three feet 
in length for the unit proposed by the 
company. 

Cesium which acts as a form of 
catalyst for the diode operation is pro- 
vided for each diode by individual 
pencil-shaped cesium reservoirs which 
extend from the outside surface of the 
converters. The cesium lowers the 
work function of the cathode material, 
thereby enabling more electrons to 
escape from that electrode, and in its 
ionized state combines with free elec- 
trons to reduce the space charge be- 
tween the cathode and the anode. 

Waste heat radiates from the anodes 
of the converters into free space with- 
out requiring separate radiators or 
other heat transfer mechanisms. 


At one end of the reactor is a reflec- 
tor, also supported by the bus bar 
structure of the powcrplant and pro- 
tecting the reactor, and the converters 
from damage by micrometeorites. A 
shadow shield at the opposite end of 
the reactor guards the space vehicle 
from radiation effects. 

In operation, the powerplant could 
be located on the end of a boom which 
would extend from the space vehicle. 
As a safety precaution, prior to launch, 
the reactor could be separated into two 
halves, each subcritical. Then, during 
startup the two halves would be 
brought together into a critical state 
by mechanically positioning the end 
reflector. There would be no further 
need for mov ing parts. 

The powerplant would be controlled 
by the negative temperature coefficient 
or the reactor. 

Design Goal 

As a design goal. General Electric 
engineers are striving for a year’s oper- 
ating lifetime for the supply. 

Advantages of the STAR system. 
General Electric says, are: 

• Reliability— STAR would possess the 
inherent reliability of a system which 
does not need moving parts to maintain 
its operation. 

• Flexibility— Fabricating single STAR 
converters and fuel elements as indi- 
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THIS TAPE PLAYS 
BACK THE SOUND 
OF MONEY... 



. . . and does it to the tune of more than 1,600 
tape-fed AMPin-cert Pin and Socket terminations 
per hour . , . sometimes even more, depending 
on operator dexterity! Lower cost, semi-skilled 
labor can easily handle not only the automatic 
termination of leads but also the loading of 
AMPin-cert Connector blocks- A simple insertion 
tool helps fill connector cavities faster than a 
dentist trying to get away for an afternoon of golf. 
When you take these advantages and add the 
controlled pressure crimp backed by AMP's twenty 
years of experience in the field of solderless 
termination techniques . . . you have connector 
performance of maximum reliability at the lowest 
installed cost in the industry . This is the winning 
combination you get with AMPin-cert Connectors 
. . . available in all sizes and configurations. Get 
all the facts! Write today! 


AMP Incorporated 


PENNSYLVANIA 



vidual modules, then assembling them 
into rings to constitute the basic build- 
ing elements of the powerplant. simpli- 
fies development and makes possible 
fabrication of higher power level units 
by adding more rings. 

• freedom from orientation— Orienta- 
tion of the STAR powerplant in space 
is not critical because its operating tem- 
perature is only slightly affected by the 
sun’s -thermal radiation. 

• Low shielding weight— By keeping the 
diameter of the reactor small the re- 
quired shielding in the design was mini- 
mized. A graph of shield weight as a 
function of reactor diameter (assuming 
reactor power of 1,000 kilowatts and a 
100-ft. separation), prepared here, indi- 
cates that a 1-in. increase in the diame- 
ter of the reactor would require an ad- 
ditional 500 lb. of shielding for manned 

• Micrometeorite protection— Should 

one of the exposed cesium gas rcscr- 
\ oirs be punctured and the cesium es- 
cape, only a single converter in that 


ring would be open-circuited. Current 
for the ring would continue to flow be- 
cause each converter in the ring is in 
parallel, thereby decreasing the output 
of the system by one converter's output. 

• Independence of zero gravity condi- 
tions— Tire powerplant would be unaf- 
fected by free body environments, com- 
pany engineers say, because the cesium 
is distributed in each converter by a 
diffusion process that does not depend 
on accelerations. Surface tension will 
hold liquid cesium in the metal sponges 
mounted on the end of each tube. 

• Self-adjusting to varying loads— The 
reactor will operate at essentially con- 
stant temperature, regardless of the 
load, determined by the cold clean re- 
activity of the reactor and the value of 
the temperature coefficient. Fuel 
burnup will be relatively small com- 
pared with the total uranium in the 
powerplant. The reactor can accept a 
load varving from open to short cir- 
cuit without an external control sys- 
tem, During open circuit operation 



Flexible Automatic Circuit Tester 


Cut the cost 
of circuit testing 

Eliminate the costs of develop- 
ing special purpose test equip- 
ment for each production pro- 
gram! Cut the time required to 
verify the wiring integrity of 
electrical assemblies! Reduce 
the amount of valuable floor 
space required for circuit test- 
ing! d With the Hughes-de- 
veloped FACT —short for Flex- 
ible Automatic Circuit Tester 
—you get a mobile, general 
purpose test unit that quickly 
detects and isolates continu- 
ity and high potential faults- 
FACT is a high capacity unit 
—it can program complete 
tests on an unlimited number 
of circuits. FACT cuts down 
programming time dramati- 
cally— it uses standard IBM 
systems. FACT substantially 
reduces trouble-shooting time. 
FACT is self-calibrating and 
self-testing— thereby sub- 
stantially increasing the con- 
fidence level of the circuit test. 

FACT is production proven 
and available today. With three 
different FACT models (2 card 
programmed and 1 tape pro- 
grammed) Hughes can meet 
every circuit testing problem. 
Inquire today. Write to L. W. 
Risner, Hughes El Segundo, 
L.A. 45, California. Or, better 
yet, call him atORegon 8-0361. 
Ext. 1652. 
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Cubic MORTAR — key to jet age collision avoidance 



Using only stationary antennas, with no moving parts, a single Cubic MOPTAR 
ground station (like the ones already in operation) can be expanded to provide 
3-dimensional position data on as many as 400 aircraft. The expanded system 
can provide terminal and enroute surveillance, positive aircraft identification, 
conflict prediction, and navigation data. To avoid collisions, MOPTAR space-time 
information would be automatieallv and continuouslv processed, and potential- 
conflict data transmitted to the aircraft involved. MOPTAR, combining Cubic 
precision DME (Distance Measuring Equipment) and AME (Angle Measuring 
Equipment), was developed for the United States Air Force and the Federal 
Aviation Agencv. For more information, write Dept. AW-107, Cubic Corporation, 
San Diego 11, California. 


EMPLOYMENT OPPORTUNITIES - 



SAN DIEGO 11. CALIFORNIA 
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INERTIA SENSING EXPERIENCE 
KEYED TO YOUR NEEDS! 


heat is transferred from the fuel by heat 
conduction and radiation losses. When 
current flows, heat is transferred from 
the cathode to the anode by electron 
cooling. While this might tend to drop 
cathode temperature, resulting in a fuel 
temperature drop, the reactor tempera- 

after the reactor increases power as a 
result of the positive reactivity effect 
caused by the fuel temperature drop. 

• Ground testing— Hie powerplant can 
be tested in a nuclear test facility by 
mounting the reactor in a vacuum can. 

General Electric engineers compiled 
a summary of projected powerplant 
performance characteristics based on 
three levels of converter technology, 
lire first of these calculations is based 
on laboratory experiments completed 
or in process: the second or prototype 
level on an estimate of the increase in 
thermionic technology expected bv the 
time the prototype powerplant is con- 
structed: while the final set of perform- 
ance figures presumes use of advanced 
technology resulting from a vigorous 
development program continuing 
through launch qualification of the 
powerplant. 

In each ease, the weight (1.300 lb.) 
and general physical dimensions (36 in. 
long, 13 in. diameter) are identical. 
But the ability to operate at higher 
temperatures, largely made possible 
with improved materials, boosts the out- 
put power; thus reducing the specific 
weight (weight per kilowatt) of the sys- 
tem. For the three cases cited above, 
the output power increases from 1 3 to 
20 kilowatts and finally to 70 kilowatts 
for the final reactor. The specific weight 
for the three respective eases would be 
100, 60 and 20 lb. /kilowatt. Individual 
thermionic converters of 107* efficiency 
arc assumed throughout (although con- 
verters with efficiencies up to 17% are 
a laboratory reality). Anticipated volt- 
age output would be 24 to 28 v. 

Ihe STAR powerplant exploits the 
high temperatures provided by the nu- 
clear source to obtain the high power 
outputs possible from thermionic con- 
verters at elevated temperatures. Fuel 
temperature in the final powerplant 
would be 2.430C.: cathode tempera- 
ture, 2.230C; and reflector surface. 
1.350C. 

General Electric plans to use refrac- 
tory materials, such as tungsten, tan- . 
talum. niobium and molybdenum in ' 
the powerplant construction. Fuel for 
the reactor would be uranium carbide- 
zirconium carbide solid solution. 

The STAR powerplant is an out- 
growth of an extensive program in ther- 
mionics both here and at other General 
Electric facilities. This research center's 
nuclear thermionic program embraces 
basic studies in physics, materials, ap- 
plied converter development and sys- 
tems efforts. 


From basic inertia sensing problems 
to the most sophisticated needs, 
Bendix— during the past 40 years 
— has been establishing constantly 
higher and higher standards in 
designing and producing inertia 
sensing devices. Turn and Slip Indi- 
cators, Indicating Accelerometers, 
Vertical and Rate Switching Gyros, 
Registering Accelerometers, Single 
and Double Integrating Accelerom- 
eters are all part of the evolution 
that has made Pioneer- Central a 
leader in this field. Here are experi- 


PIONEERING /S 


ence and capabilities that can meet 
your inertia sensing needs. 

Other areas of outstanding Pioneer- 
Central capabilities include — Cryo- 
genics, Pressure Sensing Instrumen- 
tation, Life Sciences, Fuel Manage- 
ment, and Sonic Energy Cleaning. 
ENGINEERS are invited to investi- 
gate the diversified opportunities at 
Pioneer-Central. All qualified appli- 
cants will receive consideration for 
employment without regard to 
race, creed, color, or national origin. 


OUR BUSINESS 
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For the first time, atomic energy is being used in a space vehicle. Signals picked up from the latest 
Transit navigational satellite have been transmitted successfully by a radioisotope-fueled thermoelectric 
SNAP* generator. This is the beginning. The use of atomic energy — for propulsion as well as 
auxiliary power — is essential for man to range at will and for extended periods in Space. Atomic 
energy is the most compact source of power known. The device was designed, developed and built 


for the U.S. Atomic Energy Commission by the Nuclear Division of The Martin Company. It provides 
electricity for instrumentation and for two radio transmitters in Transit, a satellite developed for 
the U.S. Navy by the Applied Physics Laboratory of Johns Hopkins University. Capable of providing 
continuous power for many years, the generator’s total output will be comparable to that of several 
thousand pounds of chemical batteries. * Systems for Nuclear Auxiliary Power 



FLUID, FOAM, OR FLOATING GLOBULES... 

whatever a liquid’s state or attitude, whether still or 
in agitation, the volume indication is the same with 
the Liquidometer Matrix Liquid Quantity Gauge. A 
capacitor type measuring probe — intercellular in 
construction — is the heart of the system. In addition 
to actuating an indicator, output can be telemetered, 
used for control purposes, or fed into computers. 
Potential applications: measuring liquid oxygen for 
astronauts; gauging liquids in advanced rocket pro- 
pulsion systems; all-attitude gauging of aircraft fuels. 
Technical details in Booklet 694. 


In the design and production of advanced instrumentation— electronic and electromechanical — Liquidometer offers many 
widely demonstrated capabilities, plus the talent and the willingness to pioneer. We welcome the opportunity to apply 
these qualifications, and our 40 years of experience, to your instrumentation requirements. Write for our capabilities brochure. 
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INCREMENTAL power spectrum analyzer (arrow), developed by HallicRifters for testing 
in 10-inc. increments over a band of 1.250 me. at S-band. with Idgh accuracy 8 P 


Device Checks ECM Performance 


New device for evaluating perform- 
ance of electronic countermeasures 
(ECM) equipment, for electromagnetic 
reconnaissance and for laboratory test- 
ing of microwave power tubes, has been 
developed by The Hallicraftcrs Co., 

The new instrument, called an in- 
cremental power spectrum analyzer, 
provides a continuous and instantane- 
ous display of microwave average power 
levels, measured in increments of 10 
me. over a band of 1.250 me. The di- 
rect readings of RE power and fre- 

prcviously obtainable only by time-con- 
suming point-by-point measurements, 
according to Hallicraftcrs. 

The first model to become available 
commercially covers the frequencies 
from 2,400 me. to 5.650 me. (S-band). 
A similar analyzer for L-band will be 
ready soon, and company expects to 
bring out additional models to cover the 
spectrum from 50 me. to 12.400 me., 
it says. 

lire analyzer contains 125 fixed- 
tuned narrow-band (10 me.) crystal 
video receivers. The output from each 
is integrated to give a d. c. signal pro- 
portional to the time-average of RE 



DISPLAY is of average power vs. frequency 
obtained by use of new spectrum analyzer. 
It was created by FM noise modulation of a 
voltage-tunable magnetron. 


power being received in that particular 
portion of the spectrum. The output 
signal from each of the 125 receivers is 
sampled sequentially 50 times per 
second by a high-speed commutator. 
Its output is applied to the vertical de- 
flection amplifier of an oscilloscope 
whose sweep frequence is synchronized 

The display on the oscilloscope con- 
sists of 125 dots, which form a 
"dotted" spectrum-power distribution 
curve across the scope face. The height 
of any dot is proportional to the average 
RE' power received at that particular 1 ti- 
me. portion of the spectrum, while its 
horizontal position indicates its approxi- 
mate center frequency. 

Because of the difficultv of visually 
scaling off the precise frequency of any 
single dot among the 125 on a small 
scope face. Hallicraftcrs provides two 
frequency markers in the new analyzer. 
These produce two bright-pip markers 
which, when superimposed upon any 
two of the displayed dots, read out their 
precise center frequencies on digital 
display tubes. 

Hallicraftcrs says the new analyzer 
measures RE’ power level to an accuracy 
of within 10% over the entire band, 
while the frequency resolution is within 
5 me. for RE' signal input power levels 
in the range of 0.5 to 50 watts per 
megacycle. 

The incremental power spectrum 
analyzer originally was developed for 
preflight testing and in-flight moni- 
toring of ECM transmitters to measure 
the power distribution of lamming 
signals, company says. (Hallicraftcrs is 
one of the major suppliers of ECM 
equipment to the Air Force.) The pre- 
viously used superheterodyne spectrum 
analyzers did not have sufficient power 
linearity for such purposes and required 



G-M means quality 
and dependability 

The extra design experience that goes 
into every G-M Servo Motor and Gen- 
: erator assures you of a full margin of 
reliability. Reliability that is proven 

i qualification test . . . and proven in 
Sizes range from 5 to 18 with prompt 

talioii to your servo development and 
production programs. 

Qualify G-M Servos for all of your proj- 
ects note, in advance of actual need. Send 
procurement specs and prints today. 


Phono: PEnsacola (-1100 (TWX CG-3566) 
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This X-Y Plotter, designed and built by Radiation for 
Kirtland AFB, plots five variables graphically against a 
selectable fifth variable from magnetic tapes generated by 
digital computer. It also provides identifying notations 
and text in alpha-numeric characters— at a speed of 50 data 
points per second. 

Radiation engineers achieved a number of technological 
advances with the Plotter. For example: this highly auto- 
mated equipment provides quick selection, independent 
scaling and zero-shifting for each variable. It can repro- 
duce an unlimited number of report-quality copies of the 
plot. Advantages of the system are inherent digital accu- 
racy, savings in time and labor, and simplified analysis of 
significant data. 


The X-Y Plotter illustrates Radiation’s ability to design, 
engineer and build advanced electronic systems for defense 
and industry. Perhaps you can take advantage of this un- 
usual capability. We’ll gladly send more information and a 
copy of our “Capabilities Report.” Radiation Incorporated, 
Dept. AW-7. Melbourne, Florida. 



point-bv-point procedures which were 
too slow, according to the company. 

The new analyzer also is expected 
to be useful for electronic countcr- 
countermeasurc applications. For ex- 
ample, a radar operator can use it to 
determine which frequencies in the 
spectrum arc not being jammed by an 
enemy in order to know where to shift 
the radar’s operating frequency to avoid 
jamming. 

The new analyzer is available in 
standard aircraft equipment case for 
military' use, or in a commercial-type 
enclosure. Device measures 10i x 154 x 
2 1 i in., weighs 98 lb. and draws 1.75 
amp. of 1 1 5 v., 60 cps. power. Price of 
the unit is S14.800 f. o. b. Chicago with 
delivery in 60 days, according to Flalli- 

Novel Semiconductor 
Transducer Devised 

Semiconductor strain-gage pressure 
transducer with a 5-volt output, winch 
is temperature compensated over the 
temperature range of — 65F to 250F. 
has been developed by Dynisco Divi- 
sion of American Brake Shoe Co., Cam- 
bridge, Mass. 

lire high output is achieved directly 
without amplifiers. 

Tire company says it has been able 
to achieve compensation over the wide 
temperature range, without sacrificing 
high output voltage. 

Dynisco says its new PT-500 pressure 
transducers arc accurate to within \% 
of full scale, relative to room tempera- 
ture static calibration curves, taking into 
account all sources of instrument error 
-repeatability, non-linearity, hysteresis 
and the combined effect of sensitivity 


The Lincoln Laboratory program for ballistic 
missile range measurements and penetration 
research includes: 


EXPERIMENTAL RESEARCH 

Measurements and analysis of ICBM flight phenomena for 
discrimination and for decoy design purposes, including opti- 
cal, aerodynamic and RF effects. 


SYSTEM ANALYSIS 

Studies to apply research findings to advance the technology 
of ICBM and AICBM systems. 

INSTRUMENTATION ENGINEERING 

Designing radar, optical and telemetry equipment with which 
to measure ICBM flight effects under actual range conditions. 


RADAR SYSTEMS RESEARCH 

Extending the theory and application of radar techniques to 
problems of discrimination, countermeasures and performance 
in a dense-target environment. 

HYPERSONIC AERODYNAMICS 

Study of the flow-fields around re-entering bodies for various 
body designs and flight conditions. Excellent computer facili- 
ties available. 
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This world-wide communication network will help Strategic 
Air Force leaders exercise command and control almost in 
response to events of the moment. Yet the forces involved are 
dispersed throughout the world, the volume and complexity 
of information unprecedented, f The SAC Control System 
will be a product of the new technology of automated infor- 
mation processing assistance. We have helped create this new 
technology, beginning with our work on SAGE. In projects 
such as SAACS and SAGE, we perform system analysis, 
information processing system design, and training of per- 
sonnel in system use. And as a continuing effort, we carry 
on research into future generations of these control systems. 


Scientists and engineers interested in joining an interdiscipli- 
nary approach to system development are invited to inquire 
about our rapidly expanding efforts. Positions are open for 
Operations Research Scientists, Computer Programmers, 
Engineers, Human Factors Scientists at our Santa Monica, 
California, Lexington, Massachusetts, Washington, D. C., 
and Paramus, New Jersey facilities. Please 
address Mr. R. L. Obrey, SDC, 2432 . 

Colorado Avenue, Santa Monica, Cali- 
fornia. All qualified applicants will receive} SYSTEM 
consideration for employment without re-| DEVELOPMENT 
gard to race, creed, color or national origin. ! C0RP0 Rfl TI0 1 ^ 



FOUR SILICON whisker strain gage ele- 
ments. 0.001 in. in diameter form heart of 
new transducer. Two arc hidden on under- 
neath side of the unit. 


change and zero shift with temperature. 

Company currently is offering the 
new PT-500 semiconductor strain-gage 
transducers to gage absolute and 
differential pressure ranges of 0-10, 
0-50, 0-500 and 0-1.000 psi. Trans- 
ducers for the range of 0-1 and 0-5,000 
psi. are under development. 

Dvnisco says it started its transducer 
development program following first 
disclosure in Aviation Week (Feb. 1. 
1960, p. 74) of the new approach to 
high-sensitivity strain gages using thin 
whiskers of semiconductor material de- 
veloped by Electro-Optical Systems. 
'Hie article pointed out that the new 
semiconductor devices appeared to have 
an ultimate gage factor (measure of 
sensitivity) of about 175, compared 
with a figure of 21 for conventional 
strain gages. But it also noted that 
there were temperature compensation 
problems because semiconductors them- 
selves are temperature-sensitive. 

Dvnisco says it has devised a better 
means of temperature compensation 
than semiconductor doping or use of 
thermistors, both of which reduce strain 
gage sensitivity. 

In the new pressure transducers, 
Dvnisco uses four silicon whiskers, each 
approximately 0.001 in. in diameter, 
connected in a bridge circuit which is 
excited with 25 volts. The individual 
whiskers are bonded to a constant-mo- 
ment beam which is linked to the pres- 
sure-sensitive element in the transducer. 
As the element is deflected by pressure, 
the resistance of the whiskers is altered. 
Company says it is obtaining gage 
factors of more than 100. 

The new transducer, like others 
using strain gages, requires the use of 
a regulated, ungrounded 28-v. a.c. or 
d.c. source. Company says it produces 
a d.c.-to-d.c. converter which provides 
regulated d.c. excitation that is isolated 
from the power source. 

Company says that it has delivered 
prototype models to Hercules Powder 
Co. and Douglas for evaluation. In 
quantity, the new transducer sells for 
S500, a company spokesman says. Dvn- 
isco's address is 42 Carleton St., Cam- 
bridge 42, Mass. 


MACH 

14.7 

DATA 


The graph below presents 
calibration data at two stations 
downstream of the nozzle 
in the new FluiDyne Hypersonic 
Flight Simulation Facility. 



THIS NEW FiuiDy\E 
FACILITY CAN PROVIDE YOU 
WITH TEST CONDITIONS 
AS FOLLOWS: 

Mach No 7.0 to 18 

Stagnation Pressure To 2000 psia 

Stagnation Temperature. . . To 4000° R 

Run Time In excess of 1 minute 

Flow Medium Air 

Nike Zeus, Saturn, and Dynasoar 
programs have been run or 
are scheduled. 

Flui Dyne has the experience 
and facilities to help you with 
research, evaluation, or 
testing programs in ablation, 
heat transfer, force measurement, 
or base heating. Inquire now 
for detailed information about 
your specific requirements. 
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BENDIX REACTION WHEEL 
FOR SATELLITE CONTROL 
AND STABILIZATION 

Precision reaction wheels developed at Bendix meet requirements 
for attitude control of space vehicles and satellites. For example, 
these wheels will be used for Project ADVENT— advanced Army 
research program which will use satellites as relay stations for 
global communications. 

Since reaction torque is directly proportional to applied voltage, 
the reaction wheel provides a means for proportional control of 
vehicle attitude. An integral tachometer senses wheel speed and 
direction of rotation. 

Several wheel configurations are now available, and the basic 
design concept offers flexibility to meet still broader requirements. 
Individual wheels can be tailored to specific voltage, torque, 
inertia, and momentum storage requirements. 


ADVANTAGES AND FEATURES 

• Minimum weight and power • Brushless motor and tachometer 
• Low friction • Flexible design 
• Consistent performance over environmental range 

Eclipse-Pioneer Division 



FILTER CENTER 3 

L - " i 000 00; 1 

►Avionics Facility Drops Microcir- 
cuitry Program— Naval Avionics Facility 
at Indianapolis has abandoned plans at 
least temporarily for the award of con- 
tracts which were expected to result in 
a model production facility for turning 
out microcircuits (AW Jan. 9, p. 23). 

► Microcircuits for Army— Servomech- 
anism’s Research Division will deposit 
microcircuits on 0.3 in. square wafers 
for the Army's micromodule program 
under a S77.000 research and develop- 
ment contract from the Signal Corps. 
Company has deposited complete cir- 
cuits m areas this small using uncased 
or micro-transistors and diodes as active 
elements. In the past year. RCA, 
Army's prime contractor on the micro- 
module program, has stressed abilitv of 
micromodule wafers to accommodate 
complete circuits, fabricated by many 
advanced techniques, as well as the in- 
dividual components for which they 
were originally intended. 

► PSI Tightens Belt— Pacific Semicon- 
ductors, Inc., has made a number of ad- 
justments in the size of its staff and in 
the evaluation of its inventory to place 
itself in a better position to compete 
in the pricing war which is engulfing 
the semiconductor industry. Company 
has reassessed its inventory, resulting in 
a write down amounting to what it esti- 
mates as S3 million-a reflection of 
sharply falling semiconductor prices. 
Cutbacks and normal attrition in PSI’s 
production, reliability, research and de- 
velopment staffs since January have cut 
the company's work force by approxi- 
mately 20 to 30. These measures were 
necessitated by industry pricing drops 
and a stretchout in company's diode 
production contracts for the Minute- 
man ICBM. Pacific's sales volume of 
about S20 million in I960 places it 
among the top 10 semiconductor device 


► Studying Oceans— Applied oceanogra- 
phy group was recently set up at the 
Scripps Institution of Oceanography. La 
Jolla. Calif., to conduct Navy-sponsored 
study of physical, chemical and biologi- 
cal phenomena in the surface and near- 
surface of a square mile of ocean, ac- 
cording to Office of Naval Research’s 
Naval Research Reviews. An aim of the 
program is to discover physical basis of 
several oceanographic phenomena that 
arc not now understood. 

► Solar Cells From Dendritic Growths 
—Study of high efficiency solar cells 
made from crystals grown by its dend- 
ritic growth process (AW Apr. 27, 
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1959, p. 54) is being conducted by 
Wcstinghousc under Army Signal 
Corps sponsorship. 

► Westinghouse Tube Favored for 
Bambi — Westinghouse's "thermocon,” 
a TV iconoscope tube which is sensi- 
tive in the infrared rather than visible 
light regions, reportedly will be em- 
ployed in orbiting satellites envisioned 
in the present studies of satellite-borne 
ICBM defensive systems, known as Proj- 
ect Bambi (ballistic missile boost inter- 
cept). 

► Digital Pressure Transducer Require- 
ment— USAF’s Aeronautical Systems 
Division may soon issue a request for 
proposals for development of a direct 
binary output pressure transducer— a 
transducer which can provide binary 
outputs as a function of applied pres- 
sure without the need for conventional 
analog-to-digital converters. Similar re- 
quest, put out by Edwards Air Force 
Base (AW Feb. 6! p. 79), has been can- 
celed in view of the impending ASD 
program. 

► Minuteman Component Competition 
—Competition to select an alternate 
source for the magnetic drum which is 
used in the guidance computer of the 
Minuteman ICBM is being held by 
Autonetics, associate prime contractor 
for the ICBM. Until now, the com- 
puter drums were made by Autonetics. 
Other alternate or second component 
source awards, for transistors and di- 
odes, may be made by late summer. 

► USAF Funds New Microelectronic 
Program — Motorola will conduct 
USAF’s new three-year microelectronic 
program (AW Jan. 23 p. 97) which will 
attempt to combine and integrate the 
many promising techniques of thin 
film technology, epitaxial semiconductor 
growth and integrated circuit tech- 
nology. The SI. 5-million program is 
being sponsored by the Aeronautical 
System Division’s Electronic Tech- 
nology Laboratories. 

► Scratch One Breakthrough— Unusu- 
ally high figure of merit for a rare earth 
thermoelectric material (gadolinium 
selenidc), reported last year by a 
scientist with Nuclear Corp. of Amer- 
ica, has not been verified by independ- 
ent measurements. It was claimed that 
gadolinium selenidc had a figure of 
merit of 0.045/dcg. at S00C-50 rimes 
better than any previously known ma- 
terial for thermoelectric power genera- 
tion— a substantial step forward in 
thermoelectric conversion. Material is 
still considered promising, as it had 
been before Nuclear’s announcement, 
but is not appreciably better than 


any other competitive materials. 

► Transistor Price War Takes Toll- 
Latest figures released by Electronic In- 
dustries Assn, indicate that dollar 
volume for transistor sales for first four 
months of this year increased only 
about 4.4% whereas sales in units rose 
by nearly 36%, reflecting continuing 
decline in transistor prices. Transistor 
unit sales declined in April compared 
with March, as they had last year. 

► Adaptive Bandwidth Compression 
Study— Technique of analyzing outputs 
of sensors and signal conditioners or air- 
borne telemetry system in a small digital 
computer, transmitting only non-redun- 
dant data and then reconstituting all 
of the original data on the ground is 
being studied by Packard Bell Elec- 
tronics. Computer decision on what 
will be sent will be made on basis of 
signal changes and higher orders of 
changes. Bandwidth-saving technique 
would require special purpose com- 
puter, perhaps 8 lb. in weight and oc- 
cupying about 4 cu. ft., to accommodate 
250 channel telemetry system, accord- 
ing to companv scientists. The studv, 
funded by NASA’s George C. Marshall 
Space Flight Center, calls for simulat- 
ing operation of airborne computer us- 
ing a 7090 computer to determine how 
much compression can be obtained. 

► Electronic Components Sales Rise— 
U. S. manufacturers sold S3.4 billion 
in electronic components during 1960, 
an increase of more than 10% over 
1959, according to figures released by 
the Commerce Department's Business 
and Defense Services Administration. 
Nearly 40% of the 1960 total went 
into military end-use equipment. Com- 
merce Department says. All categories 
of component sales for 1960 were above 
the 1959 figures except for receiving 
tubes which declined 7%. 

► Damped Printed Circuit Boards De- 
veloped— Printed circuit boards con- 
structed with integral damping to mini- 
mize resonance under shock and vibra- 
tion conditions, have been developed 
by Lord Manufacturing Co. New 
Dyna-damp boards, now under evalua- 
tion by several avionic equipment 
manufacturers, are described in Bulletin 
719. Company’s address: 1635 W. 12th 
St., Eric, Pa. 

► USAF Buys Martin Raccp-Air 
Force’s Electronic Systems Division has 
purchased six units of the new Martin 
digital-voice communication system, 
known as Random Access and Correla- 
tion for Extended Performance, or 
Racep for short. For description of 
Martin’s new spread-spectrum com- 
munication svstem see Aviation 
Week, June 19, p. 87. 



CYCLO-SINE 

Hermetically-sealed drive 
for space applications 


The Bendix® Cyclo-Sine Drive 
provides an absolute, hermeti- 
cally-sealed actuator for varied 
space applications. Operating 
through a flexible ring, the drive 
offers infinite resolution and 
irreversibility for general- 
purpose and precision servo 
devices. 


OUTSTANDING 

CHARACTERISTICS: 



GYROS . ROTATING COMPONENTS 
RADAR DEVICES . INSTRUMENTATION 
PACKAGED COMPONENTS 


Eclipse-Pioneer Division 
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How the ocean grew "ears” to pinpoint missile shots 


A quarter of the world away from its launching pad an 
experimental missile nose cone splashes into the ocean. 

How close has it come to the target? 

Where can it be found, recovered and studied? 

To answer these questions quickly and accurately, Bell 
Telephone scientists have developed a special system of 
deep-sea hydrophones— sensitive “ears’’ that hear under- 
water. Its name — the Missile Impact Locating System, or 
MILS for short. MILS, produced by Western Electric, 
manufacturing and supply unit of the Bell System, involves 
two types of networks. 

• One is a Long Distance network which monitors millions 
of square miles of ocean. The nose cone releases a small 
bomb which sinks and explodes at optimum depth for 
transmission of underwater sounds. Vibrations are 


picked up by hydrophones stationed at optimum depth 
and instantly carried by cables to ground stations. Since 
the vibrations take longer to reach some hydrophones 
than others, time differences are measured to compute 
the location of the nose cone. 

• The other is a “bull’s-eye” network which monitors a 
restricted target area. This network is so sensitive that 
no bomb is needed. It can detect the mere splash of an 
arriving nose cone and precisely fix its location. 

MILS is now operating in both the Atlantic and the 
Pacific test ranges. It was installed by the U. S. Navy with 
technical assistance from Western Electric. 

It’s still another example of how the universe of sound 
—below the sea. above the earth, in outer space— is con- 
stantly being explored by the Bell Telephone System. 


BELL TELEPHONE SYSTEM 

I WESTERN ELECTRIC CO. J BELL 



AMERICAN TEL. & TEL. CO. 


TELEPHONE LABORATORIES 


OPERATING COMPANIES 


SPACE TECHNOLOGY 


Nimbus Uses 

By George Alexander 

Philadelphia— Polar-orbiting Nimbus 
meteorological satellite, with a strin- 
gent design objective of deviating less 

a reaction-wheel and pneumatic con- 
trol system to maintain its cameras in 
a constant earth-oriented attitude. 

The attitude-control system, which 
also must suppress the instantaneous 
rate around any axis above .05 deg./ 
see., is being built by General Elec- 
tric's Missile and Space Vehicle 
Department, Philadelphia, Pa., for the 
National Aeronautics and Space Ad- 
ministration's Goddard Space Flight 
Center and consists of these major 
assemblies: 

• Three flywheels, one for each axis, 
are actually the externally mounted 
armatures of three small 52-polc a.c. 

• Two infrared sensors, with germa- 
nium flakes as the sensing elements. 

• Two sun sensors, one for coarse 
orientation and the other to measure 

• Eight compressed-gas jets, two for 
pitch, two for roll and four for yaw. 

• Small digital computer, weighing 4 
lb. and rated at 5-6 watts. It was de- 
signed especially by GE for the Nimbus 
control system.’ 

Control System Sequence 

Functioning of the control system 
begins 2 sec. after separation from the 
Thor-Agena B booster and follows this 
sequence: 

One pitch jet, fed from a spherical 
tank located directly below the sys- 
tem's center of gravity, releases cold 
nitrogen for 20 sec. in an automatic, 
blind pitch-up maneuver. The IR 
scanners, situated 180 deg. apart along 
the line of direction, search fore and 
aft of the satellite for the horizons. 
Seeking a balance in the earth/space 
proportions seen by each, the scanners 
emit small voltage’s which are ampli- 
fied and entered in the computer. 

For roll correction, the computer 
compares the magnitude difference be- 
tween the scanners and commands one 
of the roll jets, mounted atop the 
hexagonal-shaped unit, to release a 
burst of gas. Simultaneously, to cor- 
rect pitch error, the computer takes 
only the signal received from the for- 
ward-looking sensor and activates either 
one of the pitch jets, also top-mounted. 
By this time, the satellite should be 
roughly vertical, within 5 deg. of the 
desired position along the pitch and 


Wheels, Jets for Control 



ATTITUDE-CONTROL SYSTEM for Nimbus meteorological satellite features reaction 

of less-than-onc-degrcc position deviation and rate of less than .05 deg./sec. around anv axis. 
System is being built by General Electrie-MSVD for NASA's Goddard Center. 


roll axes and not rotating faster than 
.05 dcg./sec. If so, the pneumatic sys- 
tem has accomplished coarse orienta- 

'I'o bring Nimbus within 1-dcg. along 
any axis, the computer now feeds the IR 
data through an amplifier to the appro- 
priate flywheel. Each 5-in. diameter. 
4.7-lb. wheel is spun up to a rpm. analo- 
gous to the input voltage and the reac- 
tion of the acceleration exerts a torque 
on the satellite bods 1 . Once the rpm. 
level has been reached, the input volt- 
age effectively nulls the error signal and 
the satellite should stabilize in its cor- 
rected position. In actual operation. 
GE and NASA expect that slight over- 
shoots may occur but that small addi- 
tional corrections by the wheel will 
place the satellite right on line. 

Each flywheel loop has a threshold 
detector, which serves two purposes: 
initially, it activates the pneumatic sys- 
tem when the position and rate error 
falls beyond the 5-deg., .05 deg. sec. 
dead band and, thereafter, monitors the 
tachometer on each wheel. Since the 
rpm.'s of the wheels are cumulative, the 
detector activates the jets to dump the 
wheels back to zero rpm.. when the 
saturation point of 1,200 rpm. has been 


At 180 sec., the coarse sun sensor- 
an array of eight solar cells— locks on the 
sun and gradually brings the yaw devia- 
tion down to less than 5 deg., again at 
a rate not to exceed .05 dcg./sec. When 
the error falls below this coarse level, 
an automatic swatch transfers yaw con- 
trol to a rate-integrating gyro which 
combines both the yaw and roll rates 
into a single signal for a torquer ampli- 
fier. For the next 180 sec., the fine 
yaw control flywheel is repeatedly spun 
up and dumped until the Nimbus is 
within its 1-deg., .05-deg./sec. design 
parameter. 

Stability Achieved 

At six minutes after separation, the 
Nimbus should be stable on all three 
axes and ready to turn on its videcon 
cameras (AW June 26, p. 27). 

Solar paddles, which will probably 
draw 8-10 amp., arc opened 2 sec. after 
separation from the booster, A sun 
sensor, mounted on the paddle shaft, 
provides inputs to a drive mechanism 
which rotates and maintains the paddles 
perpendicular to the sun’s rays. During 
light periods, the paddles arc designed 
to be sun-oriented to within 10 deg. 

The system’s fine sun sensor is used 
to check drift in the yaw gyro. A 
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New from Bendix 


E-200 HIGH TEMPERATURE CAPACITORS 
Operable to +200°C. 


The Bendix® E-200 series of lightweight, small 
size capacitors is designed for installations re- 
quiring a high degree of component reliability 
at operating temperatures as high as 200° C. 

High temperature capability and mica-like 
electrical characteristics enable the E-200 series 
to withstand extremely high orders of AC in 
small envelope size at all ambients under 200° C. 

The new series is designed and manufactured 


to a Bendix specification which is patterned 
after the high reliability specification MIL-C- 
14157B, proposed. 

Hermetically sealed in tubular or rectangular 
housings, these capacitors offer superior resist- 
ance to mechanical and climatic environments. 
E-200 CHARACTERISTICS: • Wound mica papers • 
Solid impregnants • Exceptional stability • High insulation 
resistance • Radiation resistance • Outstanding dependability 


Scintilla Division 





dosed box with a very narrow slit on 
one side and solar cells on the opposite 
inside wall, the sensor is so located on 
the control unit that it admits sunlight 
only when the rays are at right angles 
to the satellite’s local vertical. The re- 
sulting output voltage is telemetered 
back to ground stations and there com- 
pared with the output of the gyro. If 
drift is discovered, ground stations will 
command a bias to be introduced into 
the summing amplifier to maintain ac- 
curacy of the yaw system. 

Electronic Subsystems 
Electronic subsystems of the 104-lb. 
control system arc contained in 125 
epoxv-cncapsulatcd modules, mounted 
directly upon the structural walls. Aside 
from the 35 computer modules which 
arc grouped together to form one com- 
plete panel, the subsvstems are divided 
among different walis for weight and 
heat dissipation balance. Temperature 
range is to be held between 25C and 
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50C bv the opening and closing of shut- 
ters mounted on opposite sides of the 
system. Gas in a tube snaked around 
the modules expands as the tempera- 
ture inside the control system increases 
and drives a piston-like cylinder con- 
nected to the shutters. 

Six-Month Lifetime 

The system's six-month estimated 
lifetime is based on the capacity of the 
compressed nitrogen supply. Rare metals 
are used throughout the structure, with 
such features as solid gold ball-bearings 
and rhenium sliprings. 

Power consumption of control sys- 
tem is 75 watts. The 3 a.c. motors 
have 26 v. across the fixed winding and 
0 to 26 v. on the control winding. 

GE has already built a preprototype 
and is now testing it at its Philadelphia 
facility. Prototype model, to be identi- 
cal with operational units, is expected 
to be delivered to Goddard before the 
end of this year. 


Space Subsidiary Of 
Aerojet Is Formed 

Washington— Space-General Corp. 

has been formed as a subsidiary of Aero- 
jet-General Corp. to design and develop 
missile and space systems, with plans 
to employ 1,600 scientists and support- 
ing personnel by next February. 

tlie subsidiary combines Aerojet’s 
Spacecraft Division and the recently 
acquired Space Electronics Corp. Presi- 
dent is Dr. James C. Fletcher, who 
headed Space Electronics. Frank W. 
Lehan is executive vice president. 

Aerojet will continue work in pro- 
pulsion, infrared, architectural services, 
structural plastics and chemicals. Space- 
General will continue its predecessors’ 
programs on the Able Star. Acrobce 
and Astrobec vehicle systems, instru- 
mentation for the Ranger, the Digiloek 
deep space telemetry system and 
terminal guidance for ballistic missiles. 

Dr. Fletcher said the company in- 
tends to bid on the Saturn S-2 engine 
stage and is proposing search and rescue 
satellites and a lightweight Prospector 
spacecraft capable of sampling the lunar 
surface as a Centaur payload. The light 
Prospector, weighing about 300 lb., 
would be based on. the Surveyor design. 

Aerojet President Dan A. Kimball 
said Space-General business volume at 
the end of the first full fiscal year is 
expected to be S20 million. The corpo- 
ration. which goes into operation with 
about 700 employes will be housed in 
a new plant to be built on a 73-acre 
site cast of Los Angeles on the San 
Bernardino Freeway. 

Mercury-Scout I To 
Check Out Tracking 

Washington — Transmitter-receiver 
package containing 1 04 lb. of Mercury 
capsule communications equipment is 
being built by Aeronutronic Division 
of Ford Motor Co. for launch by a 
Blue Scout vehicle to check the Mer- 
cury tracking network. 

The experiment, described last 
month by Aviation Week (AW June 
12, p. 31). is scheduled for late summer. 
National Aeronautics and Space Ad- 
ministration said that the communica- 
tions equipment will be placed in a 
300-mi. circular orbit to provide real- 
time calibration, operator training and 
orbital flight test. 

Test will be called Mercury-Scout I 
and the satellite will be useful as long 
as the batteries remain active. The 
communications system is powered by' 
silver-zinc batteries and consists of HE 
and UHF transmitter-receivers, two 
ground command receivers, two teleme- 
try transmitters and C- and S-band ra- 
dar tracking beacons. 
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WIDER 

RANGE WITH GREATER ACCURACY! 

This Vought Electronics Servo Analyzer is an all-electronic 
instrument covering the dynamic range of most servo 
systems without the troublesome maintenance require- 
ments of mechanical multipliers. 

Modulation rates of .005 to 1000 cps in five ranges are 
provided in sinusoidal, step, and ramp functions either 
directly or in suppressed carrier form. Modulation fre- 
quency accuracy readings of 2% are possible. 

Other important unit specifications are: 

• carrier frequency range of 50 to 10,000 cps 

• carrier phase shift of less than 2° to 5 kc 

• signal attenuation of 0 to 99 db in 0.1 db steps 

• phase measurement accuracy of 2° 

Use of Vought Electronics Servo Analyzer has been dem- 
onstrated successfully with Titan and Minuteman missiles 
as well as in industrial laboratory applications. It is avail- 
able in both bench and rack mounted models. 


For more complete information about this versatile in- 
strument, contact: 

Chief of Product Sales 
Chance Vought Electronics Division 
P. O. Box 1500, Arlington, Texas 


CHANCE VOUGHT 
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ULTRAVIOLET COMMUNICATION SYSTEM FOR SPACE 


Westinghouse scientists are developing a new kind of space communication 
system. Called Ultracom, it will use a beam of ultraviolet light, modulated 
to convey information. 

In a space vehicle, the electrical supply and volume are limited. Here Ultra- 
coni will have many advantages over radio, because UV frequencies are 
higher than radio— about a million times— signals are disturbance free and 
can be sent farther with less power: 50 million miles, for example, with a 
radiated power of 1 watt. Ultracom will require far less area for antennas, 
and reliability will be high because of equipment simplicity. 

Westinghouse scientists were the first to achieve communications by ultra- 
violet. Development of the Ultracom system for space application is another 
example of how Westinghouse is First with the Future. Defense Products 
Group, 1000 Coimecticut Avenue, X.W., Washington G, I>. (’. 



Westinghouse 


81 



'W/ifspet'S.,, from Venus 


From March 10 to May 10, 1961, 
JPL's Deep Space Instrumentation Fa- 
cility at Goldstone, California, conducted 
an important radar bounce experiment 
directed at the planet Venus and hun- 
dreds of hours of scientific data were 
collected. The results obtained helped 
establish the United States as the leader 
in the new science of planetary radar 
astronomy. 

Prior to this experiment,the Astronom- 
ical Unit (AU) contained an uncertainty 
factor of 60,000 miles which JPL 
scientists have now been able to reduce 


to 1,000 miles— possibly 100 miles— as 
one of the results of this effort. 

Establishing a more accurate value for 
the AU will enable JPL to measure the 
exact distance to Venus prior to the 
launching of the first U. S. Venus probe. 

One of the most important conclu- 
sions to be drawn from this successful 
experiment is the knowledge that we 
can nowdesign a planetary radarobserv- 
atory capable of almost continuous 
surveillance of Venus, Mars, Mercury 
and Jupiter. Therefore, March 10, 1961 
marks the beginning of a new era in 
space technology and exploration. 



This scientific accomplishment is only one of the many research 
programs in progress at JPL under its space exploration responsibility to 
NASA. These extensive investigations into the science and technology 
of the space environment offer real and stimulating incentives to un- 
inhibited scientists and engineers with searching minds. JPL needs 
such men, who look forward to rewarding careers in this uncharted field. 

Resumes and inquiries directed to A. W. Locke, Manager of Profes- 
sional Placement, will receive immediate attention. 


CALIFORNIA INSTITUTE OF TECHNOLOGY 

I JET PROPULSION LABORATORY 

PASADENA, CALIFORN 



If you’re the kind of engineer who enjoys working with hardware in 
the field and thrives on tight time schedules, then you’ll be interested 
in a field assignment with General Dynamics [Astronautics. 

Positions in field service, base activation, and flight test engineering 
exist now at Atlas bases and test sites throughout the United States. 
They require individuals with broad technical ability, sound judge- 
ment, and a strong sense of responsibility. In turn, they provide 
tremendous technical challenge and the satisfaction of being a front- 
line participant in the free world's greatest deterrent to aggression — 
the Atlas weapon system. 

If you have a degree in engineering and qualify as an expert in the 
field get all the facts. There's more information on the next page, and 
you’ll find a convenient inquiry card attached. Why not mail it today? 
There’s no obligation, of course, and it will be immediately acknowl- 
edged. Prompt interviews will be arranged with qualified respondents. 


If the inquiry card has been removed, or 
if you wish to furnish or request more 
detailed information, please write to 
Mr. R. M. Smith, Industrial Relations 
A dministrator-Engineering, Mail Zone 
130-90, General Dynamics\Astronautics, 
5675 Kearny Villa Road, San Diego 12, 
California. (If you live in the New York area, 
please contact Mr. T. Cozine, manager of our 
New York placement office, c/o General 
Dynamics, I Rockefeller Plaza, New York 
City; telephone Circle 5-5034.) 


GENERAL DYNAMICS 
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SPOKANE, WASHINGTON 



SYCAMORE CANYON, 

SAN DIEGO, CALIFORNIA ROSWELL, 

NEW MEXICO'' 


Allas ICBM operational bases and test sites are 
Washington; Warren AFB, Cheyenne, Wyoming; 

Plattsburgh AFB, Plattsburgh, New York; Schillii 
Abilene, Texas; Alius AFB, Altus, Oklahoma; Wi 
Pacific Missile Range, Santa Maria, California; Missile Static i 
California; Atlantic Missile Range, Cape Canaveral, Florida. 


shown in this map. Operational bases are Fairchild AFB, Spokane, 
Ofjutt AFB. Omaha, Nebraska; Lincoln AFB. Lincoln, Nebraska; 
ing AFB, Salina, Kansas; Forbes AFB, Topeka, Kansas; Dyess AFB, 
Valker AFB, Roswell, New Mexico. Test operations are conducted at 
r issile Static Test Site. Boron, California; Sycamore Canyon, San Diego, 
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TECHNICAL OPENINGS 
ALSO EXIST 
IN OTHER SPECIALTIES 
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Target in 14 countries 


The target is a Northrop drone. The countries using it are Belgium, Canada, Denmark, Great 
Britain, Iraq, Italy, Japan, Nationalist China, Netherlands., Portugal, Republic of Korea, 
Spain, Sweden, and West Germany. Northrop target drones and missiles, surveillance drones, 
and complete support systems are built by 10 PLAN E 


NORTHROP 


New Offerings 

Varian Associates. Palo Alto. Calif.: 
the company and its subsidiaries are 
engaged in the design, manufacture and 
sale of microwave tubes, electronic m- 

clectronie systems and components for 
military, commercial and industrial use. 
Offering is 317,883 shares of capital 
stock, for subscription by shareholders 
at the rate of one new share for each 
10 shares held; record date, subscrip- 
tion price and underwriting terms to 
be supplied by amendment. Of the 
proceeds, the company proposes to 
utilize approximately S3.S70.000 for 
construction of two new buildings at 
its principal plant at Palo Alto, and 
for a new plant in Lexington, Ky.; 
52,100,000 will be expended during 
the balance of 1961 and S4.500.000 
during 1962 for additional equipment 
required, for expansion of the com- 
pany’s productive capacity': SI, 500,000 
will be allocated for acquisition and 
development of an additional plant site; 
an unspecified amount of bank borrow- 
ings will be retired, and the balance 
added to working capital. 

Advanced Scientific Instruments, 
Inc., Minneapolis. Minn.: organized 
under Minnesota law in March. 1961, 
the company proposes to engage in 
the business or developing, manufac- 
turing. selling and leasing electronic, 
electro-mechanical and electro-optical 
equipment for use in the general cat- 
egories of scientific calculation, auto- 
mation and process control, data han- 
dling and processing, data recording, 
data communication, data conversion 
and guidance and navigation. Offering 
is 875.000 shares of common stock, 
for public sale at SI. 15 per share. Of 
the proceeds (plus SI 12.000 proceeds 
from the sale of 112.000 common 
shares to the promoters). SI 00.000 
will be used for equipment, installa- 
tion costs and leasehold improvements, 
and 409? of the balance for develop- 
mental work during the first vear of 
operations, and 609? for general work- 
ing capital, including material, direct 
labor and overhead. 

Anclex Corp., Boston. Mass., en- 
gaged in the design, development and 
manufacture of high-speed printers and 
high-speed paper tape readers for use 
in association with computers and elec- 
tronic data processing equipment or 
systems: it is also engaged in research, 
development and manufacture of other 
electronic and electro-mechanical sys- 
tems and equipment. A subsidiary is 
engaged in producing technical litera- 
ture and manuals for industry and gov- 
ernment agencies. Offering is 17,204 
outstanding shares of common stock, 



Detrex know-how and superbly designed prod- 
ucts are being supplied to the Aerospace 
Industry in constantly increasing amounts. 
Practically every major industry in the country 
has benefited from the marked superiority of 
Detrex chemicals, equipment and service. 

Here is a combination of facilities and services 
unequalled in its field. 

There is only one Detrex— 
source for all your metal dec 

Write today for detailed 
our products or s< 


o single, quality 
ling requirements. 
iformation on 


Perm-A-Clor NA (trichlorethyla 

Solvent Degreasers 
Ultrasonic Equipment 
Aluminum Treating Compounds 
Alkali and Emulsion Cleaners 
Rust-Proofing Materials 


Vapor Generators 
Phosphate Coating Compounds 
Paintbond Compounds 
Extrusion and Drawing Compounds 
Spray Booth Compounds 
Industrial Washers 


BOX SOI, DEPT. AW-761, DETROIT 32, MICH, 
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( Advertisement ) 


Airborne DC 
Amplifier 



VHF-UHF TRANSMITTERS 


Small, solid state, direct-coupled 
DC amplifier weighs only six ounces. 
Less than five cubic inches in vol- 
ume, this rugged, hermetically 
sealed instrument is available with 
solder, plug-in, coax or combination 
header arrangements and a variety 
of mountings. DC gain is 200 to 1 000 
±0.75% . Input capability is 5 milli- 
volts differential at maximum gain; 
output capability is ±5 volts into 
not less than 20K (single-ended). 

Microdot Inc., 220 Pasadena Ave- 
nue, South Pasadena, California. 



Temperature 

Transducer 



Small probe-type device for high 
and low temperature applications 
where high pressures and severe 
flow conditions are imposed. Precise 
liquid or gaseous measurements to 
800°F. Tiny sensing element of de- 
posited platinum film allows high 
base resistance, extreme linearity, 
wide range capability, and fast re- 
sponse. Approved for ICBM envi- 
ronments. 

Microdot Inc., 220 Pasadena Ave- 
nue, South Pasadena, California. 


Proved in history's most demanding environmental laboratory — outer space — the 
custom designed unit shown above is typical of the development skill and production 
capability available from Microdot. The unit shown in miniaturized, pressurized, and 
features a solid state power supply that cannot be damaged by input/output overloads. 
Units are available in a complete range of modulation — CW, FM, Phase, and Pulse, 
with frequency coverage 100 to 5000 mc/s and output from 100 mw to 10 watts. 


Telemetry Capabilities at Microdot have been dramatically expanded with the recent 
acquisition of Spectralab Instrument Company. The highly regarded development 
skill, production capability, and working experience of Spectralab in the field of 
VHF and UHF cavities and related instrumentation is available from Microdot s 
Instrumentation Division. This equipment, outstanding in its attention to miniaturi - 
zation and ruggedness, is a vital part of such important projects as Pioneer V, Jupiter, 
Atlas. Pershing, Redstone and Echo I. 

UHF Telemetry Transmitters, Models 2406 and 2409, use a unique, automatically 
stabilized circuit, with the output frequency referenced directly to a quartz crystal. 
This approach allows a greatly reduced size compared to the multiplier chain con- 
ventionally required to achieve crystal stability, as well as increased reliability due 
to a fewer number of parts. 

The transmitters have their own solid state power supply designed to provide a high 
ratio of rf output power to total power input. The frequency modulation circuitry is 
sufficiently linear to introduce completely negligible distortion to the modulation 
signal. For further information, Call Microdot or write for catalog sheet TT-1. 


SPECIFICATIONS 

Frequency Range: 


2200-2300 mc/s 
409 1435-1535 mc/s 

Stability: ±0.001% 


MICRODOT I1VC. 


re Range: -40°C lo +70°C 
10 g, 5-2000 cps 
344" x7K" x 11" , 
12 pounds 


for public sale from time to time by 
the holders thereof in the over-the- 
counter market at prices related to the 
current market prices at the time of 
sale. Offering also includes: 1 0.000 
common shares, owned by one of the 
selling stockholders, which are subject 
to purchase by three persons to whom 
options have been granted to purchase 
at S7.50 per share: 54,695 common 
shares, previously registered with the 
SEC and which underlie . warrants 
which were attached to an issue of 
debentures previously sold, which war- 
rants are exercisable after January. 1961. 
at from SI 6 to $17.50 per share. Pro- 
ceeds from the exercise of the warrants 
will be added to the company’s work- 
ing capital. 

Hathaway Instruments, Inc., Den- 
ser. Colo., engaged in the design, man- 
ufacture and sale of electro-power 
recording instruments for the electric 
utilities industry, electronic measuring 
and testing instruments for commercial 
and military use, and airborne recorders 
used in certain phases of missile train- 
ing. Through wholly owned subsidia- 
ries. the company is also engaged in 
the design, manufacture and sale of re- 
sistors. trimmer potentiometers, printed 
circuits, airborne antenna, lightning 
arrestors, and electro-mechanical assem- 
blies; industrial electric motors and 
reduction gear assemblies; induction 
and dielectric heating devices; pneu- 
matic and hydraulic equipment used 
in the control surfaces of jet aircraft 
and missiles. Offering is 551,280 
shares of common stock; of this stock, 
an unspecified amount (up to 90,000 
shares) is to be offered for public sale 
by the present holders thereof. 

Science Capital Coro., Philadelphia. 
Pa., organized under Pennsylvania law 
in March. 1961. the company is a 
small business investment companv 
(was expected to be licensed in May 
1961 under the Small Business Invest- 
ment Act of 1940) and registered as 
a closed-end lion-diversified manage- 
ment investment company under the 
Investment Company Act of 1940. 
Business will consist of furnishing capi- 
tal. through the purchase of equity and 
debt securities, to selected small busi- 
ness concerns engaged principally in 
the field of applied science and modern 
technology; making long-term loans to 
such concerns: providing advisory and 
management counselling sendees and 
rendering specialized financial, admin- 
istrative and technical assistance to 
such concerns in which the company 
has or will invest. Offering is 450,000 
shares of common stock for public sale 
at $8 per share; offering to be made 
on an all or none basis. Proceeds will 
be used to provide investment capital 
and management sendees. 



NEW EECO HIGH-SPEED 
MAG TAPE REWIND UNIT 
$ 690, 6 WEEKS DELIVERY 


Tame your tape rewind problems at the industry’s lowest cost 
for all these features. Fast automatic stop when tape ends or 
power fails. Rewinds IOV2" reel in 75 seconds. Constant ten- 
sion for unusually even winding. Tension selector. Universal 
hub accepts NAB, UNIVAC or IBM reels. Precision guides 
handle V 2 ". 8 4" or 1" tape without adapters. Unit takes reels 
up to 14" diameter. Operates on 115v ac, 60 cps. 150 va. Initial 
availability 6 weeks. Send for Data File TR-300. 


AUTOMATION DIVISION 


Electronic Engineering Company , 
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BUILT-IN CARGO LOADER 
PERMITS IMMEDIATE CONVERSION 
FOR OTHER MISSIONS 

“Mission module” design of the new, twin turbine- 
powered, Boeing-Vertol 107 means this truly versatile 
helicopter can perform a wide range of military as- 
signments— without costly or time-consuming conver- 
sion. A change from cargo mission to minesweeping 
can be made readily because of basic aircraft design. 

In addition, an integrated loading system can be 
built into this first all-mission, all-service helicopter. 
With the new system one man working alone can 
unload up to two tons of military cargo in three min- 
utes or less. Even under demanding field conditions, 
loading can be completed in as little as eight minutes. 
The fully integrated system makes use of the Boeing 
Vertol 107’s straight-in rear loading ramp. It includes 
recessed rollers and cargo beams which, when stowed 
inside the 107, serve as guides for vehicle wheels. A 
built-in hydraulic winch speeds loading, while the 
nose-up ground attitude permits fast gravity or taxi 
unloading. The loading system does not interfere with 
use of the Boeing Vertol 107 as troop transport, and 
troop seats can be quickly stowed along the fuselage 
sides to permit other "mission module” use— for ASW, 
land or sea rescue, medical air evacuation, missile 
site support. 

The Boeing Vertol 107’s capability to perform many 
missions such as these makes it the logical choice 
for today’s flexible and alert Armed Forces. 
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SAFETY 


CAB Accident Investigation Report — Part I: 

Nacelle Oscillation Led to Electra Crash 


At 1525 c. s. t„ on March 17. 1960, a 
Lockheed Electra, model L-1S8C, N 121 US, 
owned and operated by Northwest Airlines, 
Inc., crashed approximately six miles from 
Ginnelton, Indiana, after failure of the right 
wing. All 65 persons on board were killed. 

Flight 710 departed Chicago, Illinois, at 
1438 c. s. t., on an intended nonstop (light 
to Miami. Florida. The flight was to cruise 
at 18,000 feet. All reporting points were 
made on time and the flight was progressing 
according to plan; no messages were received 
which indicated that the crew of Flight 710 
was experiencing any difficulties. 

It is the conclusion of the Board that 
flutter was induced by oscillations of the 
outboard nacelles and that this reached a 
magnitude sufficient to fail the right wing. 
Reduced stiffness of the structure and the 
entry of the aircraft into an area of severe 
dear air turbulence were contributing fac- 

INVESTIGATION 

Northwest Airlines Flight 710 of March 
17. 1960, a Lockheed Electra aircraft. N 
121 US, was scheduled between Minneapo- 
lis, Minnesota, and Miami, Florida, with an 
intermediate stop at Midwav Airport, Chi- 
cago, Illinois. The crew consisted of Captain 
Edgar E. LaParle, First Officer Joseph C. 
Mills, Flight Engineer Arnold W. Kowal, 
Stewardesses Constance M. Nutter and Bar- 
bara A. Schreiber, and Flight Attendant 
Mitchell D. Foster. 

Prior to departure the crew was briefed 
by the company meteorologist on the pres- 
ent and expected weather conditions along 
the route. Tin's briefing consisted of a gen- 
eral discussion of the synoptic situation, a 
review of the cn route and terminal fore- 
casts. together with all sequence and pilot 
reports. The meteorologist said that thun- 
derstorms which were located in Florida 
were discussed as w-as the intensity of the 
jet stream over the southeastern states, the 
latter because it appeared to be growing in 
intensity. No mention was made, however, 
of any clear air turbulence being present 
along the route. 

A flight plan was prepared which indi- 
cated a flight in accordance with instrument 
flight rules (IFR), via Victor Airways 2. 97. 
and 6. to Midway, a cniising altitude of 
1 5,000 feet, a true airspeed of 340 knots, 
and an estimated time cn route of 53 
minutes. 

The flight departed Minneapolis at 1251' 
and arrived at Midway at 1 355; the trip to 
Chicago was routine. It should be noted 
that some of the passengers said the land- 
ing at Chicago was very hard; others said 
that it was a normal landing in every respect. 

During the short time the aircraft was 
on the ground at Chicago, approximately 30 
minutes, it w-as refueled and prepared for 

'All times herein are Central Standard 
based on the Zt-hour clock. 


continuation of the flight to Miami. While 
this was being done Captain LaParle went 
to the company operations office where he 
reviewed the latest weather information per- 
taining to the flight. There is no company 
meteorologist stationed in Chicago. As a 
matter of company policy this same weather 
information was later attached to the flight's 
clearance papers and given the crew prior to 
departure. These papers are kept in the 
cockpit throughout the flight. 

The flight plan, prepared by the crew and 
filed with company operations indicated a 
flight from Midway Airport via Victor Air- 
way 53 to Peotone, Illinois, Victor 171 to 
Scotland, Indiana, Victor 243 to Chatta- 
nooga. Tennessee. Victor 51 W to Atlanta, 
Ceorgia. Victor 97 to Albany, Ceorgia, 
Victor 1 59W to Cross City, Florida, Victor 
7 to Fort Myers, Florida, 3nd Victor 35 to 
Miami, Florida; a cruising altitude of 18,000 
feet, a true airspeed of 337 knots, and an 
estimated time en route of 3 hours and 37 
minutes. The clearance given the flight by 
Air Route Traffic Control (ARTC) was, 
"NW 710 cleared to the Miami Aiiport, 
Peotone, Victor 171 to Scotland, flight 
planned route, maintain 18,000.” 

The flight departed Chicago at 1438 with 
57 passengers, including one infant. The 
gross weight of the aircraft at the time of 
takeoff w-as 107,661 pounds; this was within 
the maximum allowable gross takeoff weight 
limitation of 110,590 pounds, which limita- 
tion was imposed in order to coniplv with 
the maximum allowable gross landing weight 
at Miami. According to company records 
the center of gravity was within prescribed 

At 1445, the flight reported to the In- 
dianapolis, Indiana. ARTC Center over 
Milford. Illinois, at 18,000 feet and esti- 
mating Scotland, Indiana, at 1512, At 1513, 
Flight 710 reported over Scotland maintain- 
ing 18,000 feet and estimating Bowling 
Green, Kentucky, at 1 535. At this time the 
flight was advised by ARTC to contact the 
Memphis, Tennessee, ARTC Center on 
124.6 mcs., at 1530. The 1513 contact was 
the last known radio communication with 
the flight. 

At approximately 1640, reports w-cre re- 
ceived by Northwest Airlines at Minneapolis 
that Flight 710 had crashed near Cannelton, 
Indiana. The time of the crash was estab- 
lished as approximately 1525. 

A radar operator at the Indianapolis Air 
Surveillance Station reported that he moni- 
tored the flight by radar to within seven 
miles of Scotland, Indiana, and that the 
flight appeared to be normal. 

Surface stations nearest to the route re- 
ported a broken to overcast cloud deck from 
the Chicago area to Terre Haute. Indiana, 
with an average base altitude of 1,500 feet 
above the ground. Above this cloud deck 
was a second cloud layer which w-as broken 
to overcast with its base at approximately 
4,000 feet. This upper layer extended from 


Chicago at the scene of the accident and 
its tops were reported by pilots as being 
7,000 to 7,500 feet near Chicago and be- 
coming 5,000 to 6.000 feet between Evans- 
ville, Indiana, and Louisville, Kentucky, 
Generally clear conditions prevailed above 
these cloud formations with inflight visi- 
bility unrestricted in central United States. 

Considering upper wind reports available 
from ground based observations as well as 
pilot reports, the following data has been 
extracted relative to the magnitude of hori- 
zontal and vertical shears as well as wind 
shift across the troughline (along the Illinois- 
Indiana border). 

1800 c. s. t. Data 

Horizontal Shear at 16,000 feet=39 kts./ 
1 50 N. M. 

at 18,000 feet=52 kts./lSO N. M. 
Vertical Shear 

Nashville, 16,000-18,000 fcet=10 kts./ 
1,000 feet. 

Dayton, 16.000-18,000 feet=2.5 kts./ 
1,000 feet. 

Wind shift across trough 
At 18,000 feet. 50 degrees between Peoria 
and Dayton 

60 degrees between Peoria and Nash- 
ville 

At 16,000 feet, 40 degrees between Peoria 
and Dayton 

30 degrees between Peoria and Nash- 
0600 c. s. t. Data 

Horizontal Shear at 16,000 fcet=48 kts./ 

1 50 N. M, 

at 17.000 fcet=S0 kts./l 50 N. M. 
Vertical Shear 

Nashville, 16.000-17,000 fcct=26 kts./ 
1,000 feet 

Dayton. 16.000-18,000 fect=0 
18,000-20,000 feet=5.5 kts./l, 000 
feet 

Wind shift across trough 
At 18.000 feet, 60 degrees between 
Peoria and Dayton 

At 16,000 feet, 50 degrees between 
Peoria and Dayton 
40 degrees between Peoria and Nash- 
ville 

PILOT REPORTS 

• 1310 c. s. t., 50 miles south Dayton, mod- 
erate to severe clear air turbulence 20,000 
feet- 500 feet thick— F-l 01 . 

• 1 400 c. s. t., Cincinnati, moderate to heavy 
turbulence 20,000 to 25,000 feet. T-33, 

• 1430 c. s. t., New Hope. Kentucky, choppy 
at 21,000, 10-15 degrees centigrade tempera- 
ture drop at edge of jet stream. Descended 
and showed severe airspeed fluctuation and 
turbulence— Electra . 

• 1515 c. s. t., Columbus, Ohio, to York. 
Kentucky, moderate to severe turbulence 
11,000-17,000 ft— aircraft type unknown 

• 1 500 c. s. t., Louisville to Cincinnati, mod- 
erate clear air turbulence 17,000 to 25,500 
feet— B-57. 

• 1530 c. s. t, 50 miles north Louisville, de- 
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There is a Woodward 
Fuel Control for every 
gas turbine engine 
application. Our ninety 
years of experience in 
the governing field is 
available throughout 
the world. Write 
for complete information 
on all Woodward Fuel 
Controls. 
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20-mile conference rooms 


on the move 

required Motorola Systems reliability 



AN/MRC-es Communication Central provides a 20-mile mobile 
radio telephone system between a dozen tactical units on the 
move . . . plus full compatibility with other radio and wire circuits. 
This advanced single sideband concept, developed by Motorola 
for U.S. Army Signal Corps, offers the transmission of 
simultaneous voice, teletype, facsimile and data transmission 
far superior to conventional modulation systems. SSB also allows 
more channels in a given portion of the crowded RF spectrum 
and more systems in a given area. A Automatic Output 
Control insures uniform signal reception regardless of whether 
vehicles are deployed 100 feet or 10 miles from the Central. 

Three operating modes-Normal.In-Channei Net and Emergency 
Net— enhance the basic system flexibility. A Simplification 
inherent in Motorola’s concept and modular design affords the 
highest possible degree of reliability and maintainability 
in the field. Detailed information is available on request. 


Military Electronics Division 



MOTOROLA 


Qualified technical personnel 
are invited to apply 


SCOTTSDALE. 



AIRCRAFT STRUCTURES 

Study of the wreckage and wreckage distri- 
bution at the scene of the accident disclosed 
that the outboard powerplants and engine 
support structures, the complete right wing, 
and the outer portions of the left wing and 
aileron separated from the rest of the air- 
plane in flight during such a short time 
interval that the sequence of these separa- 
tions was not apparent. In addition, the 
main wreckage, the outboard engine support 
structures, the outer end of the left wing, 
and the portion of the right wing between 
the fuselage and the inboard nacelles, were 
so severely disintegrated that detailed study 
was necessary to identify numerous pieces of 
wreckage and to determine the nature of the 
failures. 

To facilitate the necessary detailed study 
of the wreckage, various ''reconstructions" of 
different parts of the structure were made 
in a restricted area at the Lockheed factory. 
Primary interest centered on the outboard 
engine support structures and on the inboard 
portion of the right wing. As a result, 
these portions of the structure were mocked- 
np m three dimensions. Simpler “recon- 
structions" were used in connection with the 
rest of the wing, the horizontal tail, and 
the vertical tail. Flight control system parts 
old fuselage wreckage u’crc examined with- 
out ''reconstruction." 

Numerous fractured pieces of wreckage 
were subjected to metallurgical examinations 
and analyses in the Lockheed laboratories. 

I liese examinations disclosed no evidence of 
fatigue cracking, nonconforming material, 
over-torquing of nuts, or missing attach- 
ments. They did yield evidence as to the 
direction of loads producing failures. 

Kxaminatiou of the fuselage, the vertical 
tail, the landing gear, and the flight control 
systems disclosed no indication of malfuue 
him or failure prior to impact with the 

resulting from the right wing separation in 
flight. 

The only indication of malfunction or 
failure in the horizontal tail, prior to impact 
with the ground, was that the portion of the 
left elevator outboard of the hinge of sta- 
tion H7.8 disintegrated and separated from 
the airplane. As indicated by the wreckage 
distribution, this occurred appreciably subse- 
quent to the wing and outboard powcrplant 
separations and very shortly before the main 
wreckage struck the ground. The separated 
pieces of elevator skin bore numerous 
wrinkles and small tears in the wrinkled 
areas as a result of repeated deformations of 
high magnitude consistent with both upward 
and downward twisting and bending of the 
elevator, litis damage is typical of flutter 


KHAYSTACK 
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TIME TRICK 

FIND A NEEDLE IN A 13-F00T HAYSTACK IN 1 SECOND 
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That's searching 1200 feet of 
multi-channel tape in 90 sec- 
onds. This is the kind of per- 
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and data reduction engineers are 
experiencing with EECO time- 
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code referenced magnetic tape search-control systems. Time-coded for either 
binary or binary-coded decimal readout — Atlantic Missile Range, IRIG 
or NASA. EECO search-control systems automatically search, detect, and 
play back the type and quantity of data you designate in a matter of seconds 
to minutes. Time-coded EECO search-control systems end speed variation 
inaccuracies. Continuous display of time code to within 1 second of data 
location. Search-to-recording speed ratios to 64/1. No manual switching 
or plug changing to compensate for speed changes. Fully automatic with 
manual search options. Solid-state compactness. Broad compatibility. Low 
initial cost. Low maintenance cost. P.S. Found the needle yet? 



I Electronic Engineering Company 0 
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Magnavox continues to maintain a position 
of leadership in the airborne communica- 
tions field. 


Magnavox. 


Magnavox engineering, in conjunction with 
the Air Force, has developed an advanced 
airborne communication system that is de- 
signed to meet the requirements of the 
future. Utilizing wide band techniques, such 
functions as television relay for bomb 
damage assessment, data link for control 
and identification, and many other forms 
of air-to-air and air-to-ground communica- 
tions can all be realized over the same 
equipment as used for voice. 


AN/ARC -50 SYSTEM 
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Barber-Colman 
temperature controls 
chosen by leading 
makers of ground 
support equipment 




Today’s air a 
space vehicles call | 
for a growing ar- 
ray of ground sup- 
port equipment. 

Shown above are 
a few examples of support u 
employing Barber-Colman tem- 
perature control systems. Com- 
ponents used include: control 
boxes, actuators, valves, tempera- 
ture sensing elements, and thermo- 
stats. The systems are specifically 
engineered for each application 


ground cart manufacturer and 
Barber-Colman. 
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KNOW YOUR ALLOY STEELS . . . 

This is one of a series of advertisements dealing with basic 
facts about alloy steels. Though much of the information is 
elementary, we believe it wilt be of interest to many who may 
find it useful to review fundamentals from time to lime. 





The process known as flame-harden- 
ing involves the direct application 
of flame to the surface of steel, 
heating it above the transformation 
range, then hardening it by quench- 
ing. The primary purpose of this 
process is to achieve surface-hard- 
ness without affecting core proper- 
ties. Jets of flame are played directly 
on the steel, and hardness penetra- 
tion can be made to vary consider- 
ably. In alloy steels this depth will 
range usually from 0.03 to 0.12 in., 
the actual figure depending upon 
the method of heating and quench- 
ing used. 

Unlike carburizing, flame-hard- 
ening does not involve the absorp- 
tion of extraneous elements by the 
steel. There is no alteration of the 
chemical composition. To put it 
simply, the steel must have its 
own self-hardening characteristics; 
it cannot be dependent upon car- 
bonaceous salt baths, gases, and 
other media. 

Flame-hardening is not a sub- 
stitute for the conventional fur- 
nace method. Each has its uses. 
The particular virtue of flame- 
hardening is that the flames can be 
directed to localized areas. The fur- 
nace, on the other hand, is gener- 
ally more economical and feasible 
when parts produced in large quan- 
tities must be hardened all over. 

Any type of hardenable steel, 
alloy or carbon, can be flame-hard- 


ened, and there will usually be no 
scale or pitting. The alloy content 
is the governing factor when deter- 
mining the quench. In some cases 
a rapid quench is required ; in 
others, it can be as slow as air-cool- 
ing. Tempering presents no prob- 
lems, for flame-hardened steel can 
be tempered as if hardened to the 
same degree by other methods. 

A list of typical flame-hardened 
parts includes such familiar items as 
gear and sprocket teeth, and certain 
types of cams and rollers, and shoe 
treads. A complete list would in- 
clude many other parts that often 
require a localized hardening treat- 
ment, especially for wear-resistance. 

When you need information about 
flame-hardening methods, please 
feel free to consult with our techni- 
cal staff. Bethlehem metallurgists 
will work with you, at no obligation, 
and you can depend on their sugges- 
tions. You can rely on Bethlehem, 
too, as a source of alloy steels . . . 
for Bethlehem mak^s the complete 
range of AISI standard grades, as 
well as special-analysis steels, and 
all carbon grades. 


This series of alloy steel advertise- 
ments is now available as a compact 
booklet. “Quick Facts about Alloy 
Steels." If you would like a free copy, 
please address your request to Publi- 
cations Department, Bethlehem Steel 
Company, Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. Export Sola: Bethlehem Steel Export Corporation 

BETHLEHEM STEEL 
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after Hie main landing gear wheels struct 
a snow bant during takeoff. A portion of 
the lower cap of the rib at station 81. which 
remained attached to one piece of lower 
cover by Illicit bolts at the plank 1-2 and 3-4 
splices, had all rivets sheared in a random 
pattern at five of the six “H” clips between 
the above-mentioned points. On this piece 
of rib cap there were abrasions due to mb- 
bing of separated diagonals against the cap 
and of one rib tab on the mating “H” clip. 

In this area of the wing most attachments 
of rib caps to diagonals and to the wing 
cover failed. Both the random pattern of 
the failures and the abrasions on mating 
parts are indicative of dynamic conditions 
with high and changing stresses in the wing 
covers during and after the rib failures. This 
random pattern of rib and rib attachment 
failures in the No. 3 tank area is entirely 
inconsistent with known failures produced 
by overpressurization of an Electra fuel tank. 
Study of the damage to the left outboard 
engine support structure and nacelle dis- 
closed that the lower right longeron fitting 
aft of the firewall failed in a clean tension 
break. After this the front end of the en- 
gine support moved upward and to the left 
with progression of damage until separation 
from the airplane occurred. Laboratory ex- 
aminations of the Lord mounts which sup- 
port the propeller reduction gear box dis- 
closed evidence of repeated bottoming due 
to abnormal loading in various directions. 

Numerous curvilinear scratches, approxi- 
mately partial ellipses, on the outer surface 
of the swirl straightencr extension and se- 
verely scratched areas on the inner surface 
of the tail pipe bell mouth indicate repeated 
interference due to large cyclic motions of 
the engine relative to the wing prior to 
gross over-all displacement of the engine 
support structure from its normal position. 
Initial failure of the right outboard engine 
support structure consisted of a tension 
separation of the upper left longeron from 
the attach fitting at the firewall. The front 
end of the engine support then moved 
downward and to the right and rotated with 
the propeller with progression of damage 
until separation from the wing occurred. In 
the process of destruction the right lower 
longeron tore off the rear attach fitting with 
repeated interference between the longeron 
and fitting. The Lord mounts which sup- 
port the propeller reduction gear box also 
were damaged due to abnormal loading in 
various directions. 

LABORATORY TESTS 
Numerous fractured fittings and parts of 
the left and right outboard engine support 
and nacelle structures were subjected to 
laboratory examinations. These examina- 
tions disclosed no evidence of fatigue crack- 
ing, nonconforming material, ovcrtorqiiing 
of nuts, or missing attachments. All efforts 
failed to disclose positive evidence identify- 
ing any of the noted damage to the out- 
board engine support and nacelle structures 
as having existed prior to the last flight. 

All recovered wreckage was examined for 
evidence of fire having caused the disinte- 

e tion in flight. Only one probable area of 
prior to the right wing separation was 
found. This was in the aft part of the right 
outboard nacelle and the portion of the flap 
aft thereof and was only of sufficient dura- 
tion to melt thin aluminum alloy sheet prior 


to impact with the ground. It produced no 
weakening of the structure in the areas 
where the inflight separations of the right 
wing and outboard engine support structure 
occurred. 

This accident was characterized by sepa- 
ration in the air of portions of Nos. 1 and 4 
powcrplants as well as the right wing. Major 
powerplant components were found along 
the wreckage path in the following order: 

• No. 4 propeller, reduction gear assembly, 
and torquemeter. 

• No. 1 propeller and major portion of the 
reduction gear assembly. 

• No. 4 power section. 

• No. 3 powerplant in its entirety with the 
right wing. 

• No. 1 power section, torquemeter and a 
portion of the reduction gear assembly. 

• No. 2 powerplant in crater at the fuselage 

All components lay at the location at 
which they first contacted the ground ex- 
cept for a minor displacement downslopc 
of the No. 1 power section. 

There was no fire damage on any of the 
powcrplants. The blades of all propellers, 
except those of No. 2, were found in their 
entirety with or in the immediate vicinity 
of their respective hubs. The No. 2 pro- 
peller. along with the remainder of the 
powerplant, was dug from the fuselage crater 
site and only identifiable portions of all 
blades were recovered, 

CONTROL SYSTEMS 
Powerplant control systems were damaged 
by separation and impact so that they re- 
vealed no reliable information with respect 
to power configuration at any time prior to 

Examination of the engines and propellers 
for operational failure included: 

• Oil systems for significant contamination. 

• Propeller reduction gear and accessory 
drive systems for gear and/or bearing failure, 
a Torqucmeters for rotational interference. 

• Power section rotors for overtemperature, 
bearing distress, or rotor failures. 

• Safety couplings for typical operational 
decoupling markings. 

• Fuel pumps and fuel controls for signifi- 
cant contamination or evidence of malfunc- 

• Propeller pitch-change mechanisms for 
significant contamination or evidence of 
malfunction or failure. 

• Propellers and engines ' 

spect to* evidence of operational failures. 
Examination of the Nos. I and 4 powcr- 
plants showed that the struts remained with 
the power section of both engines. The 
torqucmeters remained with the No. 1 en- 
gine power section and with the No. 4 pro- 
peller reduction gear assembly, Separation 
of No. 1 engine occurred through the 
reduction gear case at approximately the 
diaphragm split line. Stud failures that 
occurred at separation were necked down 
and bent in a pattern showing counter- 
clockwise rotation of the forward part as 
separation occurred. The separation frac- 
tures of Nos. 1 and 4 engines did not show 
evidence of fatigue or post separation mark- 
ings which indicated load reversals. 

The inner surface of the air inlet hous- 
ings and compressor cases of Nos. 1, and 4 



ZIPPERED DUCT SEAL BFG zipper closures 
permit easy access lo enclosed equipment 
such as this air duct. Seals effectively against 
liquids, gases, dust, dirt, corrosion. BFG 
zippers can be custom-fabricated for your 
product, or supplied as part of a complete 
closure. 


[Ilflflflfl 




FLEXIBLE FUEL-LINE CONNECTOR. Special 
flexible rubber joint reinforced with metal 
bands ideal for aircraft fuel line systems. 
These connectors serve as expansion and 
universal joints where loads and deflections 
are severe. Withstand bending and torsion 



HEAT PACKAGE. BFG fabricates rubber shapes 
with integral electric heating elements for 
controlling ice formation in localized areas 
such as air intakes, cowls, propeller blades, 
spinners. Fabricated to fit perfectly to com- 
plex curves or odd shapes. 

For more information check your 
B.F.Goodrich Aviation Products Represen- 
tative, or write Aviation Products, a division 
of Ttu B.F.Goodrich Company, Dept. AW -7 A, 
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BEFORE THE COUNTDOWN, ri>c gantry 

area is exposed to every destructive element 
of nature. MICRO SWITCH assures you . . . 


Environment 
protection when 
it counts! 


The real test of any switch for aircraft and missile 
equipment is how it performs after long periods of 
exposure to temperature extremes, moisture, dust, 
atmospheric pressure, vibration or shock. To assure 
continuous reliability and maximum life under such 
conditions, all MICRO switch Environment-Proof 
switches undergo operational and environmental tests 
in the most complete test laboratory of its kind, 
micro switch "EP“ assemblies have elastomer seals 
to protect the enclosed switching element, and terminals 
extend through glass bead seals. "EP ' switches are 
designed to conform to MIL-S-6743, 

MIL-S -6744, and MlL-S-5272. ' 

For full particulars, see the Yellow Pages for the 
MICRO switch branch office, or write for Catalog 77. 


MICRO SWITCH . . . FREEPORT, ILLINOIS 
A division of Honeywell 

In Canada: Honeywell Controls, Limited, Toronto 17, Ontario 

jj Honeywell 

MICRO SWITCH Precision Switches 
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Convair 880 to Test 
Runway Slush Effects 

Washington — Federal Aviation 
Agency plans to measure the effect of 
slush on jet transport takeoff perform- 
ance by accelerating a Convair S80 al- 
most to lift-off speed on a runway 
coated with melting ice or a substance 
that simulates its drag. 

Scheduled for this summer at cither 
Dulles International Airport here or at 
FAA's Atlantic City. N. J. experimental 
center, the test program is expected to 
furnish background data for an agency 
rule on slush accountability. 

Weight penalties to be imposed on 
jet transports taking off from slush- 
covered runways and responsibility for 
measuring slush depth were subjects 
at issue when FAA officials met re- 
cently to discuss their rule proposal 
with representatives of the U. S. 
Weather Bureau, airport managers and 
the airline industry. 

All parties at the two-dav conference 
disclaimed responsibility for measuring 
the volume of slush on anv given run- 
wav at anv given time (AW Apr. 10, 

P 51) 

However, a suggestion that the job be 
given to joint airline “snow commit- 
tees." which expedite the flow of traffic 
at major terminals during bad winter 
weather, encountered little opposition 
at the meeting. 

On the specific question of slush 
measurement, the Weather Bureau 
pointed out that its attempts to 
measure snow and ice were often in 
error by as much as 50%. 

However, the over-all effect of slush 
accumulation is being determined by 
some European carriers by dragging an 
instrumented wheel down a runway, 
then extrapolating the resistance as 
measured. 

FAA admits that "very little is 
known” on the effect of slush on the 
braking capacity of wheels and hence 
on accelerate-stop distances in standing 
water, wet snow and melting ice. The 
agency feels, however, that National 
Aeronautics and Space Administration 
tests provide enough data for an “in- 
terim regulation" on jet transport take- 
off accountability in slush. 



aviation refueling equipment 

catalog 


Contains Facts and Figures on 
Buckeye’s complete line of new avi- 
ation refueling equipment. 

• OVERWING REFUELING NOZZLES 

• UNOERWING REFUELING NOZZLES 

• OIL NOZZLES 

• VALVES AND ADAPTERS 

• HYDRANT COUPLING AND 
EMERGENCY VALVES 


If you have anything to do with the 
purchase or specification of aviation 
refueling equipment, or if you're 
just curious, we want you to have 
a copy of our new Buckeye Avia- 
tion Refueling Equipment catalog. 
It's free for the asking. 



G EQUIPMENT 




¥ CL H 

F SERVICE STEEL WAREHOUSE! 

' V-\«A> . . . THERE'S ONE NEAR YOU 


BUFFALO CHICAGO CINCINNATI DETROIT LOS ANGELES 


AIRCRAFTJ-UBING 
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EMPLOYMENT OPPORTUNITIES 


FOR 

INFORMATION 

Major Systems 

Contact 

Programs 

3L WcQranc-Mdl 

Office Uacest Vfoa. 

Pinpoint 

ATLANTA, 9 

Opportunities 

"Stx- 

COngress 2-1160 

In 26 Areas 

CHICAGO, 11 

CLEVELAND, 13 

1164 Illuminating Bldg. 

Of Specialization 

Superior 1-7000 

DALLAS, 2 

1712 Commerce St., 

Vaughn Bldg. fi/verside7-5117 


DENVER, 2 

1700 Broadway, Tower Bldg. 

Alpine 5-298! 

space. ■ Right now, a number of new programs at De- 


777 “^7 *• “ - »”■**““ *» 

HOU prudenticd Bldg., Room W-724 
Holcombe Blvd. JA 6-1281 

LOS ANGELES, 17 
1125 W. 6th St. 

» t 2.545. 


NEW 500°Bfth 3 Ave. 

Oxford 5-5959 

It. T. SUCHANAN^R..?, LAWLESS 

PHILADELPHIA, 3 

Six Penn Center Plaza 

LOeusi 8-4330 


EXpress 1-1314 

ST. LOUIS, 8 

3615 Olive St. 

Mr. P. W. Christos, Dept. 64-WB. 

'^Sxssssss 


GENERAL^ ELECTRIC 

_ jkSs , 0,2-4600 

Northern Lights Office Building— Syracuse, New York 



EMPLOYMENT OPPORTUNITIES 


at Sikorsky Aircraft . . . 

there are rewarding growth opportunities for qualified 



. . . experienced in airframe work 

Sikorsky Aircraft is making rapid advances in a variety of stimulating 
long-range programs. New military and commercial explorations and 
requirements offer unusual opportunities to further professional status 
and build for a solid future with personal growth. We offer qualified 
men important roles in this fascinating and ever-growing field of 
helicopters. 

In general, graduate engineers are preferred for these openings. 

Please submit your resume, including minimum salary re- 
quirements, to Mr. Leo. J. Shalvoy, Personnel Department. 


SIKORSKY AIRCRAFT 

DIVISION OF UNITED AIRCRAFT CORPORATION 


CONNECTICUT 
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EMPLOYMENT OPPORTUNITIES 


PERSONNEL 

MANAGERS 

Looking For 

Experienced Engineers . . . 
Technical Personnel? 

Write for a free copy of: 

"HOW 
TO ATTRACT 
ENGINEERS" 

This file-size booklet is designed for 
personnel people faced with the prob- 

nicol people. 

The top-flight engineers and technical 




lelpful hints to consider ond pitfalls t 


DESIGN ENGINEERS 

Inquire about new opportunities for highly qualified 
engineers in the fields of avionics, controls, electrical 
ond electronics, empennage, equipment, fuselage, 
hydraulics, landing gear, power plant and wing 
design. 

Requires 

AE, ME, EE or related degree with air- 
craft or missiles experience preferred. 

Combine work in an exciting professional environ- 
ment with living in one of the finest cities in the 


it Hugh L. Gordon, Professional Employmen 
Manager 

Lockheed Aircraft Corporation 
838 West Peachtree St. 

Atlanta 8, Georgia 


_ LOCKHEED 

All qualified applicants will receive consider*, 
menl without regord to race, creed, color oi 


WANTED 

an outstanding writer 


We are a major aerospace company in the Los 
Angeles area with important programs in every 
category of defense effort. We need a profes- 
sional writer of demonstrated ability who can 
produce sophisticated speech material, prepare 
management communication documents, back- 
stop engineers in drafting articles for technical 
publications, and fill an information pipeline for 
magazines and writers interested in reporting on 
our company’s manifold activities. This position 
provides an exceptional climate both physically 
and intellectually for creative endeavor. Salary 
is dependent on your experience and achieve- 
ment. Write Norman Warren, P.O. Box 1525, 
Beverly Hills, California. 
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cl »s S , F , s » Searchlight Section ADVERTISING 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


SALE 0 

ZERO TIN 

Last owned an 

NORTHWES 

LEASE 

IE DC-4B 

d operated by 

AIRLINES 

60 Hot Meal Galley 

00.00 

TRiongle 7-5378 
Burbank, Calif. 

oi7B/»r-:i 

O a „ 0 C..B $ .I"' C 
""“ ly s, ' 60 ° 



1st— Get the Man 

BSPS 

gat 

vrhwss srris'v- 1 "- 

jsst son o ,'i,. c iv.. 

An 

Investment! 

an INVESTMENT rather 
than an EXPENDITURE. 

BE CONVINCED - send 
TODAY. 

•*? 

FOR LEASE OR SALE 
(At DC-4 Rates) 

WHERE 
TO BUY 

& services for 

NATIONAL AERO LEASING C0RP. 

IlSggt 

ismssar" 

AVIATION WEEK 
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LETTERS 


Death Struggle 

Much as we all may enjoy it-instcad 
of spending too much valuable time debat- 
ing the pros and cons of aviation and 
space politics, government spending poli- 
cies, and how or why we might get human- 
ity into orbit— let's face a few simple 
facts. 

We, as citizens of countries of the free 
world, are in a struggle to the death with 
international communism; an ideological 
and material war which will be won by 
the side who gets there "firstest with the 
mostest." 

Let's take advantage of what we now 
have to work with, bend our backs, roll 
up our sleeves, and go to work. No battle 
was won on paper, whether front page or 
last. 

Ceorce W. Stetson', III 
Woburn, Mass. 


Traffic Control System 

From an impartial viewpoint it is gratify- 
ing to read in your June 5 issue (p. 9?) of 
the planned scientific evaluation by the Fed- 
eral Aviation Agency of the Air Force's AN/ 
GSN 11 semiautomatic traffic control sys- 
tem. Confidence in the scientific approach 
led to the formulation of the Airways Mod- 
ernization Board and its successor. FAA's 
Bureau of Research and Development with 
its extensive test facilities at the National 
Aviation Facilities Experimental Center. At- 
lantic City, N. J. The foresight used in pro- 
viding this capability should pay off hand- 
somely in the immediate future when 
competing, complex and expensive systems 
will be proposed to meet the rapidly increas- 
ing demands of air traffic. 

Faced with pressing airspace demands, a 
finite budget, time constraints on decision- 
making caused by long-lead-time require- 
ments, and the cost of making wrong de- 
cisions, the FAA must take full advantage of 
the established scientific capability in steer- 
ing its program toward objective ends. 

The evaluation of GSN- 1 1 and the de- 
termination of its future role in the desired 
FAA program provides an excellent oppor- 
tunity to exploit the developed scientific 
capability in producing a factual effectiveness 
studv. This would go far toward establishing 
confidence in the FAA program with equip- 
ment proposers, users and Congress. 

The study can be made in such a manner 
as to establish irrefutable findings or, at 
least, to provide the basis for factual dis- 
agreement. It is hoped that it will include; 

(a) The definition of measures of effec- 
tiveness in which the desirability of the sys- 
tem can be quantitatively expressed. These 
measures must adequately reflect the over-all 
objectives of the Agency. 

(b) Analysis and simulation techniques 
which realistically represent the Air Traffic 
Control System and the environments m 
which it operates. These methods should 
partition the problem in such a way that in- 
teractions between en route and terminal 
areas are not significant. 

(c) An adequate error analysis to dc- 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
mapasine's editorial columns. Address 
letters to the Editor. Aviation Week. 
330 II . 42nd St.. i\ew York 36. A. V. 
Try to keep letters under 500 words and 
pice a penuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


termini- the mean and distribution of er- 
rors introduced by pilots, controllers and 
environmental conditions. This analysis can 
be supported by the flight and position 
measuring facilities at NAFEC and by hu- 
man engineering studies. 

I d ) A realistic cost study in which initial 
and operating costs are accurately estimated 
and the amount and beneficiaries of cost 
savings determined. 

(e) A reliability study to determine the 
influence on system effectiveness of those 
safety measures which must be incorporated 
to allow for equipment and human malfunc- 

R. C. Tuttle, 
Bothcsda. Md, 

Jet Fuel Tanks 

The current controversy over the relative 
hazards of using JP.4 (aviation turbine gaso- 
line) or JP.l (kerosene) as fuel for turbine 
engined and jet aircraft is as vet unresolved. 
However, both protagonists are agreed that 
the overriding factor from all points of view 
is maximum passenger safety. 

By their very nature all fuels arc dangerous 
when not contained, and in this respect it is 
interesting to note that the Recommenda- 
tions Appendix to Chapter D1-2 of British 
Civil Airworthiness Requirements Section D 
states: "When possible fuel tanks should not 
be located within the fuselage or the center 
section of a wing passing through the fuse- 
lage." Also, “where tanks must be installed 
in locations likely to be distorted inboard of. 
or adjacent to. the outboard engine, robust 
bag type tanks protected against local dam- 
age arc recommended." 

It could well be that the torsion box 
integral fuel tank of shear vvcb/intcgrally 
machined skin /stringer panel construction is 
not so "likely to be distorted." but the fact 
remains that bag type tanks do have a 
greater margin of safety at crash case and 
emergency landing case inertias. This fact is 
well illustrated bv an analysis of results of 
accidents to aircraft fitted with even light- 
weight bag tanks. 

Turbine aircraft of relatively high wing 
loading have large fuel capacity demands, 
and the fitting of bag type tanks will reduce 
the capacity compared with integral tanks. 
Also, bag tanks incur a weight penalty with 
a consequent reduction in payload. How- 
ever, their use considerably simplifies the 
surrounding structure and in the event of 
local damage to a bag tank it can be quickly 
and easily repaired or replaced. The weight 
penalty incurred would represent only a 
marginal increase in cost per passenger mile 
which is out of all proportion to the increase 
in safety which would be achieved. 

The general introduction of bag tanks — 


particularly in the danger areas inboard of 
the outboard engines — is long overdue and 
would allow airline operators to choose 
either JP.4. kerosene or any other fuel based 
on their relative technical and economic 
merits. These facts should be brought to the 
notice of the public, who rightly expect to 
travel as airline passengers with maximum 
possible safety. II. G. Muff 

2. Blackdown Close, 
Pvrford, 

Woking 

F-105D Systems 

Aviation Week, usually accurate in most 
details, errs in its May 22. 1961 issue when 
it refers (p. 74) to the F-l OSD's “. . . neces- 
sarily complex R.14 all-weather navigation 
and fire control system developed by North 
American Aviation’s Autonctics Division." 
Development of the navigation and fire con- 
trol systems for the F I OsD was the responsi- 
bility of Republic Aviation Corporation, the 
weapon system manager. In the development 
of the AN/ASC-19 or Thunderstick Fire 
Control System for the F-105D, General 
Electric's Armament and Control Section. 
Light Military Electronics Department, 
played no small part. 

The Autonctics R.14 (NASSAR) radar 
is used in the F-105D to provide navigation 
and fire control data to system components 
developed by a number of suppliers. A large 
portion of the Thunderstick Fire Control 
equipment, such as, the bombing, missile, 
and gun-rocket computers, a sight and attack- 
display. and tie-in equipment were developed 
and manufactured by General Electric’s 
Armament and Control Section, along with 
the FC-5 flight control system, and the fire 
and flight control ground support equip- 
ment. The flight control system operates as 
a part of the Thunderstick Fire Control 
System in some modes of operation. 

Much of the work in fire control analysis 
and synthesis was performed by Armament 
and Control engineers, to whom Republic 
in its role as system manager relayed the 
specifications for fire control inputs available 
from equipment made by Autonctics, Lear, 
and Eclipse-Pioneer. Armament and Con- 
trol conducted extensive and complex simula- 
tions of the F-KHD in its various fire 
control modes of operation and performed 
the detailed analyses of data taken in flight 
test operation. 

Because of its major contributions to the 
development and production of the F-105D's 
high performance, all-weather navigation 
and fire control system. General Electric's 
Armament and Control Section can take 
considerable satisfaction in the progress of 
the F-KHD into "front-line operational 
positions." But the credit for the develop- 
ment of the avionics system must be ac- 
corded to Republic, the weapon system 
manager, and not with any of the several 
contributors to the joint development effort 
conducted by Republic. 

B. E. Frisch 

Manager, F-105 Marketing Program 
GE Armament & Control Section 
Johnson City, N. Y. 
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HicjA Fictedctof 
iti SFFl/O FrKpMfiwM ? 


ACTUAL SIZE 



VOLUME = 1% CUBIC INCHES 



POWER OUTPUT 5W 
± 3db lO cps — 30 kc 
< 1% THD AT 2 WATTS 
FEEDBACK > 20db 
GAIN MARGIN > 20db 
PHASE MARGIN > 90° 
TEMP. RANGE -55 + 125 C 
EFFICIENCY > 65% 


CPPC's new 5 wait servo amplifier provides a unique com- 
bination of exceptional stability and miniature size. Built 
around a DC amplifier with high frequency cutoff above 30 
keps. the SA 5601 provides uniform response over its full 
operating range. With a 10 kA input resistor the SA 5601 
yields a voltage gain of 54 ± 1 db from —55° to + 125°C 
with all signal levels below saturation, and supply voltage 
of 56 ± 3 volts. Idling power is under 1 watt. 

Designed to drive any size 8, 10 or 1 1 servo motor with a 
26 volt control-phase rating, the SA 5601 is available off 
the shelf with stud or screw mounting. A regulated supply 
of the 56 VDC power required for the SA 5601 operating 
from 115 V 400 - and providing a 26 V AC tap for motor 
and synchro excitation is available in a similar package. 

For information phoneor write: Area 215 MAdison2-1000, 
TWX LNSDWN, Pa. 1122(U) — or our Representatives. 





CLIFTON PRECISION PRODUCTS CO., INC. 

Clifton Heights, Pennsylvania 



Telling a satellite what to do next. Now in orbit aboard Explorer XI is a 
uniquely selective receiver. It accepts instructions from NASA transmitters— 
ignoring stray signals, noise and interference— and relays them to a decoder 
which instantly actuates the satellite’s controls. This receiver-decoder unit, 
weighing only 3.5 pounds, was designed and built by Avco’s Electronics and 
Ordnance Division. 


Avco 


AVCO CORPORATION, 750 THIRD AVENUE, NEW YORK 17, NEW YORK 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS ... REGARDLESS OF RACE, CREED, COLOR OR NATIONAL ORIGIN ... WRITE AVCO TODAY. 



